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The fast- hanging state cf the aelect-niLc~ art, together ith L=.reas:1nqy Comn-
*plex eqipments: dan-d b-gh retab ty, tas created the need for (1) adificnal

requ!reents in electrcnic par-ts and tufbes specifications, (2) ftster coordimulon. of
parts specifications, (3) the establ -hent -f tL-:dical characteristics data fa.1r dis-
sem laticz to design, and logistics persoakal and (4) a complete review of the parts
specifications program to ensure copah~lity 'with the reliability program. These
basic needs were recognized and reported byTsk Group 5 of the Advisory Group on
Reliability of Electalc Bqupmect in Us report dted 4 Tone 1%.7.

Accqdxdrly, the Ad Hoc Study Greup an Parts Specifications Management far
Reliability was established by a memorandm of agreement dated 14 lly 1l58 ander

S the joint sponsorship of the Office of the Assistant Secretary of Defense CResarch
and Engneering) and the Office of the Assistant Secretary of Defens a : Ppy and
Logistics). The basic objective of the study was to analyze the recommen tions of
the AGREE Task Group 5 and advise the sposors regarding efficient Implementation
methods and procn-.drs.

This report, which contains the finding and recommendations of the Study
Group, Is Issuied at this time for Informadoua purposes only.

In view of the studys 'wtde scope, the Group's recommenations wil exert a1ow major impact on many grctrps in both government and Industry and at levels from
management down to the uany technical and service activities. Many of the proce-
dures recommended radlly, depart from methods now used; however, only through

these new techniques can we gain the achievable benefits that are needed to meet
precsen dgn dmands.

Moreover, this --eport Indicates that the time schedule Is critical and that
maximum benefits will be obtained only If the recommendations are carried out
Immediately. Again, this poses a challenge to all the Interested governmental and
lnm.-.stral activities.

The prototype specifications and c.Andard format for design and docunentadIon
are offered, not as the ultimate, but as guides to a methodology. In our rapidly

- adv-.n&i technology, new and better develcpments may be expected by the time the
total program outlined In tbis report can be implemented.

Accordgy, all recipients of this report are urged to use any of this maateral
that may be usef l ;nd apprcprlate to their activities.

for e mel y J)J Bridges

'I Director for Supply Diemer P-"7 Director of Electronics
Cffice of the Assistat Secretary of Office of the Director of Defense

Defense 04ply and L--gstlcs) Research and Engineering
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1. CONCEPTS AND CBJECTlY

FOR VM PREPARATh2N OF SP!rIaATION

ZM MYTING PAILUPZ-RATE RXQUMThMENTS

7b elecron-~rt falr a requiredbyteMiar pr-esamoII low tht etremely lrge numbers of onus must be btsted -or long periods of time
to esure te aitai==ent -f those , ates-w = e dgee of ,ozdence.

*The assurance (withx 90-percent coflee) of a flare rate of 0. 1 percent per 1000
hours, for example, requires over 2 million unit r of test without a falhure, or
nearly 4 mfrlonk I!?s with no more em a sile tllure It Is obvious tat the
assurance of eve this moderate fallure rate on an bdhldual-lot basi Is entirely
ImpracticaL We st develop a new ajroach to specifyng inspection. requfrements
that wnl ensure the desired fallare rae without dem an unrealisti and un-
economical amount of bspection.

based om th cc'ept described bere proceures are furnished for acum-
|leng, or an ext-,, d period of time, the objective evidence of reliability gener-
ated by the parts micturer's perfomance of the specified accepta inspection.
Thus, means are provided by which the maxi-um fanure rate of the proac&t can beSestimated with a igh degree of confdece and certfied by the quallfyng acthvit.
Inaddition to the liJe-t provisions of the acceptance inspection requirement, thisapproach permits ane extension of life tests beyond the end point spcfe !=r ac-
ceptance-or for Increastng the number of sample unis life-tested In each lot--toI inspection procres are modified for over-a consistency.

SIn the following sections, this concept Is decre fn detail, and certain otherI I pethet ideltns for preparing electronic-parts specications embodying failureg ratcs are delineated.
1.2 Basic Cenc=et.

-Le specifications should be based upon the concept of qualification Izpectlon
and re-evaluation, acceptance InspectIon. and failure-rate testing, as decribed

11 ulfcto.Iseto: rfa ulfcto budb based on the
results of bs_ o erformed on a lh-ge enough sample to provide a reasonableI ~~assurane tht the la-t typ has a falr rate lower na specified nominal figure.
For tis purpose, =fidence lmits shculd be set at a low value, 80 percent or less.

tSimlihnp g assumpt -is ana acceleradca factors, bae on good engineering judg-
Vment and experi.e, sbould be established where practIl to keep sample sizes

kl1



lathl e ccmical limits. Tbe s!WeI-c =te zis od I- established is the
maximumz allowabl.e figure ftt would be econmimil 5,x inittal prodc a low-
rodcton !tems. Normally, this Mare rate shbuld be eqWa to, or less than, th:e
prcdactlon fadlre rate (assured with the samze =:dne of the c,-- --- a;=Ilable

2 e - levat of Co'adaetom ev"'-nt-*d cf q
sid be based n objective evidence tat units from current prctiscn (1) lve
a -te th'a t -t does not exaeed the s.ect-ed rlate and kV can pass !be
recds ustwts. The first cans for the systematic accdmulaiftn and znslysf ome
life-test intag ep-ated by acceptance-im ect mo oermtdons. te second reqdres
t a sample, represening some fixed per.od of tro estkm4 be subject to selected

* 2A...eveL . 2A A..1vt~moLSA*o.. *.1*.maym

I-LLe23 Ac c tace- Wher posle, ae tas spectson old
be cn the basis sot-by-lot samplin I ud fq t-ee or reduced i ec=ae to

1enmurs maxam u protsctn with min'num sample simeiple se for accept-
aeof lobs at the Wflure rate for wich Wntial uliflcati- Is granted should beIbased on a higher condmc el thal tat used for th vcalotcaosn-appr etI : o1

(Do90 percent). At the lower failare-rates (fo which certification has been.JIbased on accumulated dta~ and a high confidence level, as bx~caed In section L2. 4),
sample size shouild ta restricted to economically practical. quUdles. 'here
shoeuld be mazimm use of recognized accelera na tedinq ecbnkqes. ov sion
shuld be -de for the-low of quli-cton approval by a manhcuer uhse prod-
=t's filure rata exceeds the approved level. .. ,.-' -. .-

L2. 4 Fa easTfstlnq it should be irovided that records of accept-
ance Ife testa be wmintafned, Including the number of items tested, the -,nizber of

Ii J recoria must Includ all tests, whether the lot Is accepted or noL. In a&-2±lio, some
percentage of the lot-acceptance life tests sboaW be candied beyud the end of the

acceptne testing period to th maxzimum time determind by th expected life.
Ib daaacmltdfo lot-acceptance and exended life tests on all unts placedI on test withn aspectfled maximum pest period of time sho~uld be used to periodically

compute mminumn probable falure rates at ahg GOto 95 percent) confidence
~ jlevel. As an altenative to the computation, charts or tables may be provided !n,

the specification. The specification should set forth procedres by which the =anu-
facturer can obtain certification of a failure-_rate level when his produfats computed

-- failure rate is lower than one of the established leveis. Conversely, th oa
facturer should be subject to the lows of approval If the maximumn failure rate so
computed evee aspecified maximum value for the prt. Cee section L 3.4.)

I -'

Boegfrain-q with the Initial failare rate determzLied by qmrldat~on test, or
the first lot- cceptance, tests, failure-rate reqdrements should be graduatedl to thefl l!owest figare necessary to meet the reliability speciffcatlons of tbe most complex or
critical eqV4meats. In the falr-aetsigrcdrs the specification sboald
provide for fire establisbed failure-rate levels, Iof which the highest slould be no
higher than the specified level In the current correspondng military specif1Cation

; i

lit s be noted that the word Ograde' Is nat =sed he, f -Is felt it con-notes a degre of differentiation In quality class th:at is not inherent In the prokctii 'Te designation 'established failure-rate level' gives a curr ent, dynamic descrip-
tion of the character of the product.

2
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Zm id-itin, levels of 1, 0. 1, 0. 01 and0. CO1_percet --- !CO t-st3
a d W o conditions should be specified. In cases where 'ee roWe _ai--e-
rie -alus rebeon te taeof the art at mad~a rated cezr wcere

it !s !muractical to establish the level directly becazse cf the na-ber fUi ox
• ' of test reqLred, derat.- Infor-matc- should be L-cirded in the secni ts I

=eei_g each fallure-raze level shouald be identified byi aZPrPe :eCt

1.3 AdMtional -'actors Tb Be Incl d. - .

1.3.1 Criteri for Test R -ments: Tests and test reqai==--- (e =ept
faffLnre-rate levels) bl be within the state of mhe a&,; L e., exstng 2ta =ust
esablsh that at least one manuf er can rodce an item to meet th s-eied
requirements.

IL 13.2 Failure-Rate Comp -tion: The specimcaion should ftmrnsh a method

thecomputation of failare rates, stadr statistical procedures should be e-mployed,' : ~~for accumular th necessar failur-ri-te tata and compiling failure .-ites. in "

* ~and an exponential. faiure distr;,bation assumed. nhe acceptanc a ligpS
should incorporate a procedure for asuritcl the coser adequate pro atin.

1.3.3 RapidDetrmt nofFailure l____ In _d___o set__nforth
procedre establishing failure-rate levels gradually (see section 1.2-4), the s eci-
ficatn shouldpermit their rapid determination by tetig larger numbers of Items

4from efch prod tioi loL In such Instances, however, a minimum proportion of
the total unit hours accumulated In extended life tests should be 6pectffed to ensure
that the failure rate Is not solely based oan the abbrei tests normally used for
acceptance inspection..-. -- ."

.L.4 C--uitions Affecftq Falure Rates:

.... 1.34.1 Wnor Canges: Obviously, the inspection procedues in a

specfIcation must be based on an assumption that desigm processes and materials
are stable. T support this assummpton,, the Inspection procedures mast frifiate
whether an accumulation of minor changes has significantly affected t ability of

f current production units to meet the qualification requirements. Tb this end, cer-
lan tests In the qualification group should be required at regular inerv-Is en:
sample of units representing current production. .-- '

-1. 3.4.2 Accidental or UhusualConditionS: ULL evidence that an Item's
failure rate has risen appreciably above an established level, the certificaton of
the established fallure-rate level should be revoked and the manufacturer should

* either be certified at the next higher ftilure-rate level or lose qualification app, v-
al, as apropriate. However, the specification should Include a provisio to

, protect the manufacturer against such action when the failures were the result of
accidental or mnusual conditions and did not reflect a true deterioration In the fil-
ure rate.

1. 3. 5 Correlation Factors: When the testing limits or environments are not
Identical with the usage reurements, a correlation factor should be established
and made a part of the specification to provide failure rates at appropriately rated
conditions of end use. a1 Is recognized Cat these correlation factors must be
established initially on the basis of availacle data, which may be lucomplete, and
therefore these correlation factors must be based on exerience and good engireer-
Ing judgment.

3I1
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:L PROCEDURE FOR DWCORRAIThU

EUTABE=-ASURANCS PROVNIOz

ITO PAMRS SPECIFICATIONS

2.1 Tfrduction.

This procedue !s designed piarily for use in the initial stae of a broad
program to incor:oorate redability..assurance provisions into specifications for a
wide varet7 of parts.

A program of ths kind involves many different problems, of which all cannt
be solved by this procechire. For example, some speciffications embody n life-test
requirement, and sometimes 0hen they do this procedure Is not suitable for thespecified life test. Slace the i=.-paration of reliblty assurance Into specific-

tons Is quite com even ander normal condtions, it is to be exp that some' ~ ~~~specificatiOnsefrr fo wiI.s-eque pecial treatment that will depart in some aspects, or

SIn the procedure it is recognized that the life-test requirements in many exi.st-
or bq specifications do not pr'ewnt the acceptance of a product with a relatively highH falure-rate level, evenithough some products may lave attained signlflcantly lower

rates. Provisions are made to protect aginst the acceptance of failure rates that
exceed lewels commonly attainable and to qualify the product at lower levels, based
upon data generated by the life tests. A series of failure-rate levels Is specified,
and this permits Item to qualify for the lowest level altWl#able within the state of

-I*the art either now or in the foreseeable futu-e.

Tie procedure also recognizes that a balance must be maintained between the
cost of life testing and the satisfactory assurance that a product conforms to the

, specified failure-rate LeveL At the higher levels, Individual-lot protection in the
form of a fixed LTPI (lot tolerance percent defective) Is provided at a high confl-

| dence level At the lower levels, where sample sizes and/or the duration of life
ii test for Individual-lot assurance with equal protection and igh crnifdence wold] Itend to become prchlbitive, iadvidu al-lot assurance at high confidence is provided

by a fixed AQL (acctable q-ality level) type of sampling. Protection in the form
of a fixed LTPD type cf samplin is simult eously provided th-,ugh the analysis of
data accumulated fro- several consecutive production lots.

- 2.2 Scone of the Soec!foaton-Rev.slon Problem.SThe Incorpcratio of relIa.lity-assurazce procedures into mlitaU arts

specifications makes ft necessary to c-ine the procedares for initial qualificationS and for acceptance testing and to add procedures for cerfying faiLare-rate levels.

5



Inad,-do, =any s-,ctica tc= reur c-4--qes that aze not d--L-ectly related to the

quattibative rellabilty-assti-e~ ;rc-teares tat are -eeded to =nake tho-, speclica-
tntls o -*re meanintuL The I important ±Jnges of this -Ate are explained in
the tolcwtq

2.2.1 R.egn K o h !t r Perfor-in- SpecIfledL pzecdon A satenent re-

tion, -t be added to the q=X4-ossur&, e ;rovLozs of mazy specificat ons.Som:L--;;9 of ot.,ex parap h may be necessary to eil lmnte pose-,e can-

fiets with this statement.

2.2.2 SRE ~caton1 n: Most specica±t5ns -eqcfre a Waifcation
inspection ef the product. Sonedmes the requirement is described m the quality-
aszuzrae p-rovisions of the specfcadon, bat on otber occazlow It is described

l partly ta an appenditL Th eft s thesecncesary atlond In form, the re-,quirement sbould be descrbe bn the speclacation's qualty-assu-sxe provisions.

2.L 3 Combined Raonkl .Mny specifications permit a form of blanket
quilcatlm ed a combnd sahm.sson. Ibr exmple, the qaalilcation-approval
tests are conducted on a sample made up of equal -nmbers of two styles of the same
comnpomit type, and if the sapl comples with the requirements both styles are
approved. These provisions should be careolly reviewed to ensure that the combi-
mtion a te styles Involved Is "alid with respect to characteristics affecting reli-
ability.

22.4 Perlodic I Some specticado require all appcable tests
to be perfwmed on a qualtficata sample and on a sample from each tnspection lot
(see jarawph 2.2.5). Ots require all tests to be performed on a qualiftcation
sample, bet nt on a sample from each lot. Spectfeations must be revised to re-
qufre, following the initial qual:catlon Inspection, periodic requalitication tests on
:sxmples from current prodwctn. At the same time, the revised specification must
reque as a midmum, relbility-assurance tests on a sample from every lot

Sl .22.5 n Lots. Many ectfcatio call for the formation of *Inspec-
ton lots, whc may consist of an indefinite -mber of production lots of items
th t are not necessarily alr. The specifications should require that the Inspection
lo sconslst of Items likely to be omogeneous., .

2.2. 8 Grouping of Ise Thos:I many spec-Ifcations, certain exmintions
and tests are required at stated Intervals, wh they 3bould be made on a sample
from each production lot. In the revised'e 11ins, tUmse Inspections must be

I regroupe so that they will swmi the Intended purpose.

2.2.7 Process Average: In mostspectffcadons contslm ap puagraph on
resubmitted lots, the wording can lead to a m of its Intention. Para-
graphs concerning lots resubitted for Inspection under the provislons of M,-8TD-
105 must clearly stae that difa pertining to lots rejected shall be included In the .
computation of the process averase, reardless of the evepntul disposition of those
lots. Similarly, data from any lot failing to meet the lIfe-test provisions must be
Included In falnre-rate-cerWt cn calculations, which are based on tests of con-secutive lots, without regard to ntimate concluski ccncering the rejected lot.



*2.2. z4fe Tests: T'he life tests La vartous parts specifications at re ~ated
incon~stt Iy with respect to * tav~ azd conditions of the test. Each so-called
life test should he carefully a.nalyzed to easure tt it is truly 3. &est of the parts
life and not merely a exposure to extreme electcal, Mechanica or other en-
vhl*onetal conditions.

In some Inst&nces, lIfe tests ane performed at less than the masim=m bper-
atinS conditions under which the Item Is to perform. Life tests should be con~cted
undhr maximum rated conditions--and even higher, If possible--to take advntae
of any accurately bnon acceleration Ntor provided by higher temperatu.re, voltage,

L.2.9 In-Process Inspec io a r )~yspe~fcatdon call for certaint Ispec-
tins after the Item is completed, em though it Is Impossible, or econmically

1 impractical, to dko so at that time. Provisions for carrying out all necessary evnin-
IMikr and, test at szltable times (dazring or after the ma zaburln process) should

be Ircluded in the specifications. -

2.3 BuiAproch

As indicated by the foregoing dscsion, parts reliability can be guamaneed
only if existing qality-assurance prov~sons are revised and augmented with sult-
&&a provisions tailored to the following objectives:

(1) fine thr attainable reliablity lin terms of a sat of appropriate

.1 hllnre~rat levels bracketing the present and the future sitas ofthear-t A
anOW 2 Regroup Inspecn so that theyw~ill achieve doe r%~fe

AI.. (3) Revise qualty-amra procedures and add rellabilit-assrance
procedures which provide the desined. statistIcal. protection.

L.4 Sentitative Expression of Reliability.

Tie expression of requiredrieliability in qunittv temsi neede t po
vide a common basis for comparing th reliability of one g-t with another's and
wit the reliabi1lity demaniled by military usage. Whatever quantitative expression

e, Is used, It must banv a s~und statistical. meaing, and th meaning must be the
same'ta all parts specifications. ,.-

-~Z 7;-7-

AnIdeal way to epess rekhability would be In the form of a single number
whl*h by Its numerical vaue, would lndcae the degree of a product's reliablity.
T~s characterl-stic, however, can only be estimated, and the accuracy of the MWt-
mate i affected by m(;.e than one factor. Whatever quanitative term is used, Uts
numerical value may be meaningless miless all the factors on which it Is based are
specifically defined or clearly understood.:

- -The most suitable quantitative term for expressing the reliability of compon-
ent parts Is commonly known as failure rate and Is usually expressed as percent

-- low
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failures per X hours (or cycles) of operation. "his is a coudecsed version of thei i t
following expression:

When operated continually at C% of its rated capacity, ihere is a Plikelihood that the product will have a Maiure rate that &-es not ex-

V ceed FS failures per X hours (or cycles) of operation.

Obviously, the numerical value for F depends = the values f C, P and X. i so
frequently depends on the environmental conditions, especially temperatnre, and
If pertinent these should be -c.luded in any relability statements. The values for
C, P and X should be selected in accordance with the following:

Sis
2(1) C. This vlae should be established at 100 although a product in~~actual use Is seldo-m operated continuously at 100 percent of rated caracity. While

this value for C will result In specified failure rates higher than those to be ex-
peted of parts in operationl me, it provides a suitable base for comparison,
evaluation and derating, where the necessary deating factors are known. When
acceleration factors are known with a reasonable accuracy, life tests should be
performed at higher values of rated capacity but results should still be stated In
terms of C =00.

(2) P. 7hevilseselectedforPwilldependontheamountofpro-
tection desired and the cost of attaining the desired level. A figure of 90 is com-
monly used In statements of statistical confidence, bat where the amount of data
available is small this usually results in a 3aranteed failure-rate fAgre consid- 9

erably worse than the "best estimate" required by the designe. Accordingly, a
lower value of P; which- varow the gap between-the guaranteed figure and the
designer's best estimate and reduces the otherwise probibitiw cost of assurmace,

.00 ~~~~Is then prerx.Uie uchcrustances, a lower value for P Is justifled.

(3) x. The value of X, sofarass lspractical, shouldbe set at a con-isistent value for 0 all ion. Where the time scale Is moon-aed In hm , the

fiqure 1000 Is generally acceped and should be used. In cases where the time scale
Is measured in operations (e.g., switches, relays or connectors) the use of some
other standard decade value way be Justified to obtain fUr~e-rate figures more
representative of actual usage. The base figure, however, should not be so large
as to Imply a capability that is not inherent in !he part.

2.5 Specified Failure Rates.

As indicated In the fo -i" definition, the value of F represenis a guarantee
limit whose magnitude Is a function of the testing economics for the component part
concerned. When a reliability-assurance provision Is incorporated Into a speci-
fication, the ighest value for F should be no greater than that permitted by the
existing specification, and the value may well be lower if it is known that present
market requirements and competitive suppliers' performances do ot warrant an
approved failure rate as high as that currently permitted.

To cover the range between the highest falare rate (determined as Indicated
above) and the lowest failure rate that is of valuze in future designing, a series of

failure-rate levels can be specified with provis!ions that. call for marking the productr1

8
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according to the level Ift meets, The series shmid be based on decade steps, since
the"e are sufcent for guntee purposes and tthe adztlcrA. administrative effort
needed for closer spadq of the steps is not justified.4

2.86 Fail=r-litte bsection.

Failure rates re d5etermined by subjecting the ;=(,duct to some form of testing9
that simulates operatir= ander -affltions of actul zse. in many specifitlons this
Is cal~ed a life test, bunt there is no standard termlnI:oV~ and the test itself may not
be specifed.

'When such a test Is specified, It is usually requfred, for qualifIcation approva4
It may also be performed periodcally. The life-test requxirement must be revised
to make lat suitible for (1) acceptac Inspection on a lot-by-lot basds and (2) fatire-
rate certification on a cwtulathe badis. For acoepanc piross an average

f ican the proeue d a ccumlaion prt s a Mues frt the ihetb-a
4 Inaceptan testsemaest poble toassue a pr scpwle c erified at a level failre

no eina riskt the incm er meets 9 faerenrtcofne ) withouts peoafe ts deaor C2

2.7 QulificatnPe durvel.Pretbaiqilh±lnpoers nbeei
In theo predure uner dhzmion, a aprod Isoqulcfe ot supl forgh ales e

spec ~ ~ ~ ~ ~ ~ ~ ~~~lwstcrified failure-rate levelswe.h rdc mnfcue et teqafialn
Minecio farereeis for adiiatirondutl be coher te at sovr waic-
rtee lese an thal maketuw meane~,wt~ advan-LAI& Iniperlformaxe, eight,
aolmede cos porid avahai~y added f sun tfction, f roeorce olfy suppy mfor te

at fail=r rites worse than those established by competing firms. Accordingly, It
may be necessary to determine the highest failure-rate levels allowable for qualift-
cation, on the basis of experience gained In the practice of the procedure recomn-
mended here. In any case, no failure rate higher than, any present specification
allows should be permitted, even on a temporary basis. 0ee s~ection 2.8.2.)

2.58 Revision Procedure. -'- -

This section is a stiep-by-step, outline of the procedure for re'vising current
specifications. noe conet of existing specifications varies to such an extent that
It Is impossible to Identify specific paragraphs that must be revised. Nor Is It
possible to speak of revising paragraphs in the order in which they wil appear In
the revised version.

The revision procechre consis of the following steps:

(1) Idenifcation, regrouping and analys~s ofInspections;
(2) Determination of faluare-rate levels and the qualification approval

9 1



(3) Deter nation of requreents for acceptance life-test Sapling.
(4) Determination of criteria for certification. and revvctioa of tailure

rates.

2. 8.1 Identification, Recreaping and Analysis of emsctlcns:.

2. . 1. 1 Ident2ficai"on. and Rerunc*. 7te first stesp Ls to tderztky the
W-drerement from which the failure-rate levels are to be derived. In most

spec~i±cations this requIremett is entitled life bast" or 'endurance test.* In others
there may be no Ife-test rqement, or the requirement as specffled may be in-

copee ndeftafte or dtffialt to recognize. The Identification. process can be
Nclttdby regrouping the reuements on the basis of .ertfain elements (listed

below) that ame common to the wmmlnatlon and tests in the same group:

tect devlatlo pOmm sbxzJ stbihdb the design tat ame attbutable toIiattri- ror.Ti mw men mayseto anb dniidasa xmnto
or tst tat mhvsa muareentor a comparison with a desiga standard.

My* _ _ _ _ _ntlTss-Teprps fths et
Is o acerain vetbr apar cnfomin todeignstiutadsca withsand certain

environmental condfitions to mlcitaybe subjected In operational use, strage orIa%~.7etsscnb dniidb h nltno nevrnetlcniin
~ I Ing requirement (e.gq.. subjection to shock. vibration, temperature variation, etc.),

conformance to dsip~ stz r.

- -Grbup3 Wie Test 1 are Intended to ensure tbat parts
to ftli witbin the liit set for maximumn failure rate--the tested parts I ultimate

Walue being efther catstrophic or outside specified performance limits. Tam~e[
tests can be Idmntified by their specification of a number of hours or cycles of

whether th part bas faled.

This, Itn 'O un Isncsayntol to Identify the life -test reuie
zaatbuttocorec suh nadqucie a malting conformance isections period-

bually when they' shold be mad on samples from each lot, or performlnq enviroa-
mentil tests on e lot when periodic testing gives adequate protection.

2.8.L2r~s ± Wen the lminations and tests in a sp0fcto
are Identified and classtfied Into groups desltned for a common purpose, It is pos-

sible to determine the amount of inspection required for each group. Suitable
samplng plans can then be selected to ensure that each group provides the necessary
protection. Tenature of tifis protection can be determined by the following analysis:

(1) Conformane Inspections are intended to ancover defects that may
occur in any uinit of prodact at any time in the manufactuinqr process. Samples
should be taken from lots that contain all of the product and are homogeneous In

(2) Environmental tests are Intended to demonstrate that satisfactory
performance Is atinable duringq--or after, as specified--exposure to cordtions

10
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of exterrAl stress that are likely to be enceu=. -..I or that are known or suspected
to be deleterious to performance or life. Not only io these tests verify the adequacy
of prouct design, but they ensure the adequacy of materials used in fabrication, A
the manufacturing and procurement specifications employed and the irmpection per-
formed. Based upon the degree to which the product's performance depends on
eperating or storage environment and because of the impermanence of any demon-
strated assurance, environmental tests may be required cn a lct-by-lot basis,
ratber than less frequently.

(3) Life te-t are intended to enisce U.aL the parts are Lee from sus-
cept= r to a variety of ffiluxe mechanisms, ranging from certain combinations
of normal variations in dedsga and constrctIon to adverse sensitivity to environment
and other external stimull.

.&2 Dtermination of Failure-Rate Levels and the Quaifcation Approval
Sample: The highest fallure-rate level should be cbose after consulton with
1i il representatives, taing Into account failure rates now applicable to prod-

*,ucs cm-ently available at a minimum cost, as well as the scope and cost of the
assurance testing needed to attain a reasonable degree of conildence that the maxi-
mum ailure rate Is not eIeeded. ft must be clearly understood that the qual=f-
catim level is in the nature of a guarantee and therefore may be somewhat higher
than the 'best estimate. I The initial qualficatIon-approval level should be no higher
than the level computed from the life-test requirement in the existing specification,
but It should not be so low as to preclude the approval of a new source of products
of a resomnable and controlled quaUty simply because the Initiation of the long-term

' Inocebke might constitute an economic hurdle.

-"h second failure-rate level should be set at the next lower decade value,

ead te remainin levels, at sucessively lower decades.-
7' size of the trntbl qulifIcatIon sample should be computed on the basis of

the highest failare-rate level and a confidence level of 80 percent or lower. For
tbis purpose, a single- test plan should be employed. .

2.8.3 Determlmtion of Reqirments for Accetance Life-Test mplin.
T he acceptance test chosen for the highest ftilure-rate level should be designed to
limit the user's risk at that falure rate, taking into account the item's cost, the
test time and the acceleration factor, tf applicable. 7be confidence level should
be somewhat higher thin that used for the initial qualiicton approval, but it need
not be as high as the level used for the failure-rate certification. A confidence
level of 80 to 90 percent,- therefore, should be used for this purpose. - . _

, For the lower f alre-rate levels, sample sizes for a litaed consumer's risk
high confidence level) and low faillre rates become unduly large, especially if

acceptance numbers higher tn zero are used--as they must be to limit the pro-
duer's risk to a reasonable value. It is therefore practical to resort to the type of
acceptace protection Inherent in MIL-STD-10I, namely, that of an adequate aver-
age outging failure-rate level for continuous produci!io. Thus the consumer's
risk can be progressively Increased at the lower levels. This is jus tfiable, since
the failu-e-rate level will be continuously certified by sequential analysis of data
from acceptance and extended life tests to limit the risks of both producer and con-
sumer. Acceptance sampling plans may be of the single-sample or the sequential
type. - i

M"$~ 0 - -9 I
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2. &4 L-etermination of Criteria for Cert±mcatcn-nd Revocatd of Falzure
Rates: Proci;dlmesbould be estabed for '-e &cczazaatdca of d~a on the ac-
cep-tance tests ard, wher desirable, On extendecl Wie tests. The dat should be
analyzed by eti-S5techniques'.

(3) Wld, &. Sequential Analysis. New Yonk I-ohn WleyanSo.
1M4. -

The criteria for certifying failure-rste 1evl abould b-- based on a high degree
ofconfidence (90 to 95 percenxt) that the true falar rate -I less than the certified

,'~value. in admcfi, criteria mast be estalisited for m reodtW certificatic- n ~t
ftano longer stisfactorily assure an accepiable are-rate leveL, T2ds may be
doeby deffizin the producer's risk at a failure rate somewat lower than th

certified leveL 'lb simplify the use of the crI±2a* cterts or bablee, should be In-
corporated Into the specificaiiou

iZ
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3. OUTLINE OF FORM AND Wn~RUCTlWM MR

PREPARATIAMN CF DE~r-l AIM PROCUREIM-N, ZOCMMNTAflON

FOR MIITARY PARTS

Scano be emphasized too strvcnly that this secio Is not recom=ended asareplacement for all the pren ,Department of Defense *Me manuals, M-c this

section does constite an mmle of a syst zm a w maUals. e pau s• ,stated bel=, however, It Is recommended tha it be used as a guide in the much-
needed revision of the "M"mnas The purposes are:

(1) 'lb provide a guide to cumrnenaaon format for use byf itf (a) Industrial, commercial and professional associations; and

and-
- ~ (b) theMiitryDearmets

4 - documentation ;

I (3) Tb make possible incalculable savings In fanhre Defense budgets.

The .__wenl IWO Tua l tat have been prepared by the cognlzant.offces of *t
OSD (Office of the Secretary of Defense) establish basic Department of Defense
policy on p g documenti of procurale (pucsle) Items. m of

iI  ~these manuas are Individually wenlorganized and complete, bunt the relatio-ship of :

Sone document to another Is rot dele so as to protect the.Military Departents
sufficiently and, at the same time, provide enough Information In the most economi-
cal form for Indnstry, both users and manufacturers of other than end items.

S"In the fall of 1958, a survey was conducted of a large percentage of the com-pmissupplying equipment to the Military Departments. Its purpose was to establish
,an estimate of the saving that migh accru it miltary specifilcations were prepared

in the prpe format and contain.6d the proper indormation. 7b results niae
r-iiiiial saving among these companies In excess of $4 million per year.

Actually, this estimate Is only a small part of the ultimate possible economy, be-
cause t xold only have been based on the elimination of effort now being expendedSin preparing company standards, running special quaifction tests, etc.

The really big addtional saviwll result f-rom the Increased rellblt of ,
equipment produced from adequatel dlefned, .roeuared, inspected and appIead piee

13
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;arts and materials and L-cm red-.uced =aIntenance costs on the completed equipment.
Thus, the definition of proper for-at and the provision of proper informaUca is the
fi-st step toward realizing this enormcus ttl3 potential saving. Te first most

locical action Is the stas.rdiar on of &cumentation prepared by ndustral, com-
meroisl and prefessional assocaors.. This step should then be followed by the
;recaration of any necessary -ilitary dccumentation In the same format.

A review of the recommeded format reveals a close similarity between the
Izd!t al dcuments recommended and certain documents defined by Department of
Defense 1MI manuals. In fact, the only real differences between the recommended
and the existing formats are:

, (1) the definition of th relatioship of the various documents,
(2) the creation of a much-needed item (part) number and

' (3) the preparation of a document listing information needed for eineering
reference in selecting items for app. lication to a particular use.

Of the three, it is probale ftt "-e importance of the first has been least
recognized in present Department of Defense manuals. Apparently, the existing{! documents have been issued, one by one, over the past years without any recognitioni
that each is part of a system. Certainly there has been no effort to establish the
system and to deflne the relationship of its parts. As this is felt to be an extremely "Importat point, it is specifcal covered in these proposed instructions.A I

New names have been assigned to most of the individual parts of the do,-:--

mentation, even when the definition and content remain unchange. This was done -because much of the present cofuin in discussions between Ina ntry and 4-e. .-. ,- . ,

Wlitary Services and among indus"riAl firms results from differences in semantics.
Te selection of a name, or expression, and agreement on its definitio immediately
form a basis for mderstanding between the participants in discussions. The nameLI I. L.Itself is not important-it can be changed. But to understand and agree on what the

-Idocuments do is impornt. n- -

Ii " Some associations may not be interested In all parts of this outline, but a re-
view of the different parts will show which ones most nearly fit their Individua
activities. All who prepare and use this type of documentation are strongly urged Ii
to consider using the information contained in this outline and Instructions as a guide -,~~~~~~~~~~to the ultimate stanlardizaUin of the documentation. -';- -,-"- :'~

- fDuring the last several months, repeated discussions with industrial andJ mity personnel have pointed up the need for clarifying the meanings of "complete- "' I~~~~~nes of documentton" and "item qpart) numbers.N These two subjects are discussed .-"- -°
|

in sections 3.1. 1 and 3.1.2, which folow.

3.1.1 Completeness of D cumentatiom Because items covered by military
and Industrial specification, vary widely, it s expected that some items will not
require the completeness of documentation indicated by the proposal. Completedocumentation consists of the following parts: A _.

(1) Item R Eiements Sheet- Since It will always be necessary to
describe or to Idend an iteir c- ore it can. be used, an Item Requirements Sheet
must be prepared for every style or type of it-em. The sheet may describe one item
or many. (See Figures 1 and 2.)

14
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The complete requirements for procurement of capacitors
described hereon shall consist of all the requirements

Ijf specfel hereon and alte requirements specife ia
1 Specification MIL-C-0000.

A "

WIilgure I Dimensios and Circuit Diagram

1. A.ll dimensions fn inches. 4
2. Leads shall be of solid vire, 1-/ _.0 long,

gal axially located; No. 22 AVG for cases .235
and .312 in diameter and No. 20 AVG for casesjjj~ .400 through 1 in diameter.

H t

r JI T* MAU Capacitor, fixed, tubular
QUDIT1'TG F SECTIONS :One-

VI working Voltage z200 v dc
-jl~ Capacitance Data:

R~C~ated Capacitance a"se Table 111,
Dielectric " :paper or paper-polyester film

~1 Construction .extended foil type
.: Crcit diagram se igr.

7 imm ]LITZsee.Table I

Type cas tubular metal, hermetically
sealed

41 1 Dimensions - ~ :see Table Ill
* I TEMINAL DATA

fQuatity -- :two --

Type '- ' axialvire leads
Dimensions see Figure 1

4 1 NWXTI.S A' brackets or bondingIlTEWEATUME RATING :-55*C to, +1250 C

I I ~Capacitor, fixed, tubular, paper IEWIEET
or paper-polyester film dielectric

M -- 001 1 2

Figure 1
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101

Symbol late Symbol Tolerance

0 .1
P .01

Table I - Failure Rate Table 1I - Capacitance

hi'Percent per Tolerance
S000 hours

(90, confidence level)

I tm Failure I Capacitance Case Dimensions

mNuber Rate japactn Tolerance O

1-1/16 -. 005
•Uf inches iinches

0000/1-562- 3,N,O,P . .0056 X, L 13/16 .235
* 0000/1-2- EI,O,P .0068 1, L 13/16 .235l.A 0000/1-133- N,,0,P .018 1, L 15/16 .312

"W- 0000/1-223- 3,]N,0,p .022 1, L 15/16 .312flI0000/1-33- X,N,0,P .033 X, L 1-3116 .312
.; .0000/1-473- ,,0iP .047 1, L - 15/16 .400

000.)/1-633- 3I,,0,P .068 1, L 1-3/16 .400
0000/1-104- 3,3,0,? .10 K, L 1-7/16 .400
0000/1-154- ,I,O,P .15 1. L 1-1/3 .562
0000/1-224- 2,3,0,P .22 1. T. 1-3/3 .562
0000/1-334- X,1,O,P .33 K. L 1-5/8 .562
0000 /1-474- I,3,0,P .47 9, L 1-5/S .670
0000/1-684- N,1,,P .63 1, L 1-7/3 .750
oooo/1-10s- -,.4,o,P 1.0 K, L 2-3/3 .750

1 - Complete Item Niaber will include additional
.ole...cesymbols to indicate Failure 'I.te and Capacitance• ,: " "'," 'lTolerance -" "- - , -•

Example: 0000/1 N 473 -
FailUre Caiacitance
Rate Tolerance

Table III- Capacitances and DimensionsI IK

! *e Capacitor,fixee, tubular,paper or
paper-polester film dielectric 0000/1200 V dc 00/

-O2 2

- Figure I (Continued)
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S| Th. comlete r*quitmants for prcrmnt of capacitors
* described, heren shall consist 6f all the requirements

-l specified hereon and all the requirements specified ia~Specification NIL-C-000).

c Figure I - Dimensons ud Circuit Dfi or sH Fiure1. All d imensions in In ies. i

2. Leads shall be of solid wire, 1-5/8 long.
axially located; No. 22 AV for cases .235| and .312 in diameter ad No. 20 AVG for cases
.400 through 1 in diameter.

l ITEM : Capacitor, fixed, tubular
QUAXNTT-O 3UCIOK : One

" WorkingEVoltai 300 v dc

Id" Rated Capacitance : see Table IIITolerance : see Table II
Dielectric : paper or pae-imlyester film.... " ' ponrtruction " : extended falltl t

I ./- "\ ,'circuit :lga a" Fm igar* 1 "

FAILURE RATE see Table Iu r : oooo/
VM3FDATA

: tubular metal, hermetically
__ sealed

Dimensions : see Table III
TUNINAL DATA7

Quantity :two1'Type - axial ire leads
Dimensions : see Figure 1 1

MOUNTING DATA :brackets or bonding
TEMPMATUXZ EATING -550C to .l23*C j

SW C" Capaitor, fixe4 tubul r, paper or REUIiMNITS+ i+' - +  paper-polyester film dielectric 0000/2

Figure 2

4:17
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111 j Symbol J Rate Symbol ITblerance
3. K 10%

1. L *20%

Table I - Failure Rate Table 11 Cap"Aitance
liirPezeent per ToleranceI 1000 hours

j (90% confidence level)

Itm Failure Oapacitance Case Diveasiom
Rubr ate Capacitance Tolerance ! ___

V ~ ~~~Uticesice
K=47- NOP .004? K, L 11/16 36.235

, 2-153- IN,O,P .015 K, L 15/16 I .312
W /2--223- MNN,O,P .022 K, L 1-1116 I 312
00/24333- XN,O,P .033 K, L 1-1/16 j .400

0000/2-473- 9,N,0,P AM4 X, L 15/2 40I
to0000/2-683- -XI,OP .0C8 Kxt 1-13/32 .400

0000/2-104- N,N,O, P .100 X, L 1-118 .562
0000/2-154- EX,,P .15 i, L 1-"/ .562

00/2-224- N,N,0,P .X:K L 1-5/S .562

0000/2-135- N~~,P 3 K, L 1-3/4 '.670

1- complete bomberJiw il include additional
'symbols to indicate Failure Rate and Capacitance
-Tolerance-

4 suxploe -0000/2!N 47S K--I ~H
~-:Jailru ip-teitance

zate Tolerance

Table III - Cpacitances and Disensioxis -

Capcitar,fixed,taular,paper or IE E II
paper-polyester film dielectric 0000/2

2 2

a Figure 2 (Continued)L
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for every item depends on the ature o the item. t could be so simpa1-t. .re-
Sd-et 6 including sampling and Ins ion, could be placed on the I-m Re.ufr&-
merts 42ev. Di that cxse, a seprate sPui.caton would not be reqai-tL

(3) A pcatlon Data Sheet: For so=e items, It may not be n-ecessa-y
to prepare Application Data Sheets If (ano aMplcation data are nece'ssay to ensure
optimum =e of the-item or (b) if suitable application data aL,,a,_' ape- i szth-
form (P g , Mechanical Engineers ln ed. Lionel S. Marks, New York:
McGraw-all Book Company, Inc.; MUlitary Hanvok Elec = Tubes TechL'.as
f or it9 edAMLy emeat, d gL-EeDOB4ro, 31 December 1956 .

St(4) Miiita Stenderd Sheet Whether & Military Stantard Seetion
is prepared, and te depends on the eth b.t..:

(a) Whether, te case of 1etm Re Shent prepae b7

detal 1br+ future new use.gn A ~ It 'tahee irmstae DO I111tdr Standard Shee
! '# -.. ..... .

shalbe ~Ued. -

(b) Whether slanderdlutInn (llxnitlng) 1zaormaboz at
the time t elitary Services Issue the team Requirements Sheet. (See section.
3.2.7.) - -

. .. - . -

4) M s assn amitng)Stuyis completed by thecognftRat Service! 2fter the Item PeAqreinents Sheet is released then a IMltarySbnturd ~et sall be Issueda hat time to Indicate the desired Umialm tm
1' I for nw design. A Military Standerd Sheet, If Issued shall tedicate only that cer-

tain Item oriffinlly described. and to which part numbers weeassigned on the4 - Item Reqiremes Sheet shall be standrd for new desig 3

3.L2 I: Please note that !n this c men, "Hem . mber' does not ma h same as nFederal Item Identification Number- (FMlQ.
- Basedon acrflstudy of the advantages and disadrantags of both -sIgnM-

cat (cdd n nonsignlfiAn (sequenthIlly =mbered) =mberinq sytm.zi, ard

it bh a mples Inth IMCue and 2 deipifcat nytesg~ numbers l erqi.
(Section 3.2. 8 provides for the wse of both sIgnificant and nunsiqulficant numbers,

I+ -means a w11Iifg document, not a 'escrhfrq or "lddllr
one.V 3Hee,agan, the 30is -limiting- and not -describing,- since the item bas
already been described adequately on the Item Requirements Qhfet.
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Both s1=ificant an! =s1!icif-oantnbe,-s s .All te Prefixed '.y- az address~
to the a=Uicable spe ,caticn. In a rnilitary sp-ciftcaton, Uze ad4.dress shall Con-

(1) 4-1e nuinericaI portion of the s-,ec flation's identTfCaticM,
(2) a =a- to 1=Odcate a separaticn (/) cr (-) a-.
(3) a =ber to idendt the .a-c cuar t". or style of the item.

I For a-mle, 57M./2' !t-_ the setcond styic- =' relaIy des.2ribed by Specication. ?.Uh-
* ~R-5757o; or in the ase of an. CN itioZal Aircraft St&zc specli_cator, 'Ot&S-

I70112." hn the complete spe ificaa requirements have been placed on the Item
Requirements Sheet, a specification rnber shall be assigne, tgether with */1,"
to Identify the Item Requirements Sheet document number. This number shall con-
stite the aidress of individual item numbers on the sheet. 7 finl portion of

1;rthe number may be either significant or nonsigulficant.

S3.1.. Relationship to 22eifcation .!M-D-7032: Many questions have been

raised recently concerning areas of apparent conflict between these Instructions and
the requi-ements of Specification MI,-D-70327, Drawings, EMtneerlfn and Associ-
ted Lists.- (It should be noted here ttat, if suc conflicts did exist, there would

also be conflicts between the WIL" manuals and MIL-D-7037.) These questions
art.se because (1) some of the documents described here are similar to those de-

I scribed in MIL-D-7032?, (2) the recommended numbering system differs from the
f system referenced by MIL-D-70327 and (3) the relationships of elements of the

over-all Dep ent of Defense system of technical documentation have not been

• To~7 remove questions of conflict between these Instructions (and the various : '-7 15 manua) and IML-D-17M7, it is mme..ned tha relatiosips btween thevarousareas of tehia documentation in the Department of Defense be defined
-" It~~~~~~~~s shown an Chart L ,-. .. , /: a:. ".

3.2 Item Requirements Sheet,

3.2.1 P-pose: Ths section explains and standardizes the format In which
an Item Requirements Sheet for military parts shall be prepared. The purpose of
the sheet stall be to provide: -.

(1) A description of the item -, ..
(2) A s e=mer t of requirements for the Itm t( "(3) A teh a reference for design personnel . ,
(4) An item number -'

3.2.2 D fnitIon: The Item Requirements Sheet shall present, In a simple,
short, clear and accurate description, the technical requirements of Items that are
used repeatedly, arranged In a simple babular form. It shall contain the following
information:

(1) A paragraph referring to a specification (if applicable) as follows:

The complete requirements for procuring _1tem na-e7 described hereon
shall consist of all the requirements specifned hereon and all the require-
ments specified In Specification /number7
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r(2) Design and perfrmance (detail) requirements pecallar to the items.

L (3) Reliability infortnaton. if this !s a specification Meuirernent

j .4 9

(4) Complete description of Item, according to the zedra Item Iden-

tIfcation Gide.

(5) Item numbers.

(8) Docunent mmber of Item Requrements Sheet

,. 3.2.3 Charcteristics: The Item R fequmients Sheet shall have the following
characteristics-

(1) It shall be the primary procurement dcument.

I (2) It shall normally be used, prior to the actual need for a specific
dlesig application, to describe a series of items which are sizilaz varying only

IIn the gradation of physical zes of electrical or mechanical values, and which
may be considered suitable for many applications.

(3) It shall contain a simple drawing of the Item, where feasible, to-
gether with a tabulation of Its cbaracterstlcs-pyslcal dimensions, eleicz and
mechanical values, etc. Configuration dimensions that affect "mtng' or appli-
cation shall be specified with suitable tolerance .

I ~(4) The size range orvalue range of the items listed shall geneally,I 4 be limited only by the preferential-values lists prepared and used for these Items
bytheindustry. ' ~ .~--

(5) Althugh the an ill generally, Inclue mmbers for the,items, on certain kinds of Items the numbers may be of a coded type and so cannot

be listed. In this care information on forming them shall be given in a separate
paragraph. 

-

1 f (6) It siall, contain no requilrement that Is not monitored by an nspec-
tion specified either on the Item Requirements Sheet or In the referenced specif-
cation. -- .,--- . 4

H(7) Itwill nrmally be prntonone side of an 8xlOi-Inch vallum
sheet so as to permit easy reproduction.., - . ,

3.2.4 Format: The Item Requirements Sheet shall be in the format Illus-i , ; ~~trated by F guerslaW 2. -- :-."::

3.2.5 Document Number: The documen number shall be composed of the
I applicable specification number followed by a diagnal mark (/) and a *dash* number
I (1, 2, 3, etc.). The dash numbers shall be assigned sequentially as new Item

Requirements Sheets are prepared. .

, 3. 2. 6 Item Numbers: Item numbers shall consist of the Item R'equiremenOs
Sheet number p1w an addlio n dash nmber. Ti dsh number maybe eithera
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* nonsignificant or a coded number, depending upon the total number and the =.ature
of the items to be listed.

(1) Nlosignifcant ==bers may be assiged If the items' nae
permits and if the total r=uber of items is small enough that the assi ment of no.-,:-
signific nt numbers wl allow all .formation, t1dih; the item nua -st
appear on two sheets of pawr.

(2) It a coded number is ttm.d .c te Item, the code and the pro-
cedure for establishing the item number shall be explained in a separate jrg .
(See F land 2.)

(3) If it can be decided which items sbold be "standcerd' at the time
o i then these ttenis can be so ideutified by an asterisk or other symboL

nthis case, no separate Military Standard Sheet (1limitn document) need be is-
sued for the Items.

3.2.7 Us yteMltryDprmns b Thtem Requirements Sheet shall
be used by theitary Dep-tments when. they find it necessary to describe Items
that can be readily procured and are desirable for repeated use In their equipment,
both in new-design and replacement applications.

3.3 Part Specificatio.

3.3.1 Purpose: This section explains and standrdzes a skeleton format in
which specifications for parts shall be prepared. Is not complete In Its" but
should be used as a guide In the revision of present Department of Defense WM'_

Smanuals. 4 4 4

3. 2 Definition: A spc1cation Is a art of the documentation requL-ed to
describe cle y and accurately the technical and reliabiliy requirements for any
Item, Incudin (1) prescribed methods th aton and t to determi
the requirements have been met and (2) req irements for packaging and packing,
marking or other essential caratstcs.

3.3.3 Specpficatio: A rt specification shall have a heading and s!all con-
sist of six numbered sectns. I may also contain appropriate concluding material.

The titles of the sections shall be as follws:

, (1) Scope
(2) Aplcale Dwcunents
(3) Requirements

*(4) Quality Assurance Provisions
(5) Preparation for Delivery
(e) Notes

The subject matter shall be presented within the scope of these sections so
that the same kind of requirements or Inormation wil always appear In the same
section of every spec fcatim If there is no information pertinent to a certa n sec-
tion, the following sentence shall appear as a numbered paragraph below tte section

1"This section Is not applicable to this spef ain."
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i *1

The speci!ICsId-n =17as i~sa t~he .4c~:~zwing
applicable-:a

index
sixpplement

3.3.4 Kin, Class a.d Sbclass: ,-ese trtzcic-s ae cone.---ed withspecifi"tlc lassifted 35 cat lIted in the follownq four sustionz:

3.3.4. 1 K*=nh 11part specifications are -~isii'ed as commodityspcfcations. Commodity specifIcations are divided 4-t three groncps of pzro-gressitve struct=ra cl e t-aterials, products and equipment. Within these.grus art specificatiom r n s s -le as pr~c speciicatio=s
3.3.4.2 Class: The speccatons of nterest here are classifiedasgeneral specifications. The general specification covers requiremen~ts common tovarious commodities; by including r quiements pertaining to a series of differenttypes of commodities in one speciffcation, changes In common requirements can bemade rapidly and economically. The general specification bears a secorcdary re-lationship to another primary document, the Item Requirements Sheet, which con-bins requirements and item numbers, and it is referenced on that document,

3.3. k 3 Subclass: Specifications are classified as either perfor-mance or design speciff ans.

(1) Performance specifications express requirements inthe form of the output, function or operation of a commodity, the details of design,"°fabrication and Intr-al workldzg are lett o the manufa turer. This type of specifi-cation should cover required performance rather than optimum performance and
would ordinarily be employed when information on design details is not esent-ial

(2) Design spectfcations4 contain all data necessary forthe production of the items covered. Normally, this includes details of material,composition, physical and chemical requirements, weight, size, dimensions, etc.
When feasible, design specifications incorporate design requirements by referenceto design drawings. Design specifications establish the exact features of design tof be used in the manufacture of a product, exactly as a production drawing estab-lishes the featres of limitations.

H When other than over-all system inrchangeability is affected and it is neces-sary to specify details of design, such as the interchangeability of minor componentparts (so that the components of one manufactrer's product will be interchangeablewith those of another), this method of presenting requirements may be used. Theuse of design specifications shall depend upon the desirability of controlling thedesign in all respects. They should never be used unless it is impracticable to
defnL the requirements in a performance specification.

4Design specificaons may include performance requirements; when such isthe case, extreme care must be exercised to ensure that the design and performance
requirements are compatible.
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3. 3. 5 General :s t--czs on Format and Style:

3. 3.5. 1 Ai, Size and Identifion: Se.,caios slall be printed
oa 2XCj-inch sper. All ;es sball b num-bered, andthe pag number shall ap-
pear at the lower r cht-h---. .au-n of the odd-nubered ;ages and Lhe loer left-
hind =ar n of the :e,-agered -aqes.

The spec cation n-nber (see 3. 3. 5. 15) shall auear =n all pages at the u;per
right-hsnd margin ct te ,d -numbered pages and tLe upper left-hand margin of the
even-rnmtbered pages.

3.3.5.2 RgnS:lon Spellinr, etc.: The United States Government
Prining CfMce Style )mbmal shall be used as a guide to p;tcuaation, spelling, word
comp=mdbi% captolltoc, etc. When the information desired is not covered by

the GPO Style 16ail, Webster's New Internaioml DIctionary (Unabridged) shall

3.3.5.3 A tions and Symbols: The applicable military stand-
ard abbrevaons and sy os Ie used. The onI7 abbreviations employed' ' ~~~~~~~~shll be those in common usage and not subject to mish r1mo;adte hl

be used only when they effect a geuine saving in space. Words and terms that
seldom appear should not be abbreviated. The first time a abbreviation is used in

.text. Itshallbe placedinparentheses and shall be preceded by theord orterm
spelled out in full, e.g , potmds per square nch (psi). This rule does not apply to
abbreviatcm used for the first time in tables and equations.

1 e only symbols tbal should be used In text are *+,1 9-' and Mtn to express;
ranges or tolerances. Otr symbols may be used In equations and tables.K

3.3.5.4 P: Each paragraph, or general heading for a sub-
par shall be gtim a nm-be, and these numbers shall run consecutivelywithin each secon. Each paarp and subaarp sballb o ven a heading,
this helps restrict the contents to pertinent Inomtion. The same heading shall !

not be repeated In the main. par-agraphs in a section, although th use of dulicate

subparagraph headin under different paragraphs may sometimes be unavoiale.
' he sequence of sentences within a paagah and of paarahs within a ,

sect~on should be logical, so that the relationship of the document's parts Is clear.

3.3.5.5 Cross .Reerences: Cross references can clarify the rela-
tionship of parts within the specifeations and ma:y help to avoid inconsIstencies and
-n-ecessary repetition. I referring to paragraphs within the specification, only

- the applicable paragraph number shall be used; the word "paragraph" shall not
appear-

3.3.5.6 References to Other Documents: The reason for referrizg
to o Ter documents Is to eliminate the repetItIou of requirements and tests that are

tadequately set forth elsewhere. While it is generally undesirable to repeat in the
specification anything that appears in a referenced document, repetition is some-
times permissible if the specifIcation is thereby clarified., For example, a re-
quirement in a referenced document may be repeatsd In section 3 of a specification
(provided that the excerpt is brief) in order to have a requirement correspondlrn to
a test procedure specified In section 4 of thAt s fation.
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* Since paragraph, table or figure ==bers may be changed In subsequent re-
shall be used. However, test-method numbers shall be used, e. .. , S anrd M-

Care should be tiken to cover != the specification any special etiils called
,'or by a c'. Sinc - a- S-tae.i .pe di s ore usble

than onr requirn reference to a nnznber of documer.ts (whic, in tum, generally
refer to several more), ref6rences shall be restricted to documtft ta aespeciflcally and clearly applicable to the speificaticm.

3.3.5.7 Commonly Used Words and Phrases: With respect to cer-

tain words and phrases that are used repeatedly In all speciffca, the following
rules shall be observed-

1;(1) and/or -- The use of this phrase should be avided.
! ) ~ ~(2) as specified in°  ;

p ss llco orm"-m t the regairements of - h se

phrases s be used in citing applicable documents.

ii (3) shall )

FRI )-The word shall shall be used through-

out the specification wherever the statement is Intemed to be hi on the con-
tractor or vendor. The words should and may shall be used in satements that are
not man&tbory in essence. The word will shl be used in a declaratim of purpose
on the pi-t of the purchaser or to sta -an expected result. --

In neative statements, the phrase Is not required shall be used Instead of j
shall not be req-red. *

1(4) s(eci) tion
drawinghse wordsshalbe capitalized onlyj bulletin, etc.), I V+e=

when they immediately precede the designadan of the document, for emnple, 'This
specification supersedes Speccfication M -E-100 ..

I (5) specified In -These prasf 3 shall be used
for compliance with)

In refereces to another paragraph wit!in the specification. When a figure in t!.e
specification Is referenced, the phrases shown on or specified on sball be used.
For the sake of achieving uniformity and exactness thrcmgout the specification, the
word specified is generally preferable to others such as: prescribed, described,
established, desigted, indicated, et al]. 4,

(6) unless othmrwIse specified -- This phrase shall be used
01217 when It Is possible to clrf its meaning by adding eu.hse order or
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herein or woe or more specific paragrihd -'.i=!ers tI- pe Maifof. When ised,
the phrase -adao~eiiq refererk-) shall Ie plszed it the beginning of the
sentece, if possible. -

(7) I stating -cste l =tattcws. the ;Lase sbculd be 1Te
diameter shall be nct .reatezr than ....

3. 3. 5., 8 olerances: -rhLieran es shall be seci41ed; excep t whe~
maximum or minimuma value, orat,~e zEee ~ii r lee =z-k a
W aproxima a vlue is required. The mse of the s7=oI '- s.all be lmited to t.e

expressio of tolerances from-a specified val:e. Geerally, tolerancxes shed be
expressed in the same terms as the secified -ml', and they should be consistent
with respect to significant figures; the reader sbould not be Unnecessarily required
to work arithmetic problems.

3.3.5.'9 flefinitionm 711e indaion of derinitions in specifications
can often be avoided it the requirementf are proper1y sxted. Vhea the meaning of
one or more terms must be established in the specification, dettions shal be
placed the tet where tey are most s othe rder.

3.3. 5.10 Inormaton on Contractzal and Administrative Matters
Information that is generall not essential to the manufactare and testing of the com-
modity shal be placed In section 8 o1,- and It shall be restr'.cld to what Is con-
siee rell 1impot~ t to the user of the apc~z .

I L&5.11 Murs u re.oIsa p tre rp htpresensa
c learer andmore accurate U f= can otherwis be prvided. Wh en used,

ure-s should nt be co--fsed wh numbee and dated d 'wtngs, whic w d be
listed In section 2 as references only.) . .

Each f gure should be located followintj or witin, the paragrapb containing
a reference to iL All data on a figure shall be clearly related to, and consistent

• ~ ~ ~ ~ ~ ~ ~ ~ hl be dtxescad AfgT,.sm l ed, and they
shall be consecutively numbered with'Arabic umerals.

..'3.3.5.12 Tables: A tabies an orderly, concise arrzagement of data
in lines and colms and should be used when data can thus be presented more
clearly than In tex The contents of a U-sle shouldi be orgnie and arranged to

show clearly te s iican e and relatioship of the data. Whenvr possible, the
bs ic elements to which dlta. In other columns relate borinontally should be placed
in the first column.

A table should be located followig, or within, the pragaph contining a
reference to it. Data included in the text of that par&Ar shall not be repeated InI the table, and the table's content shall be resticted to data pardnent to the associ-
ated text. Each table shall have a title fnfcae of its contern this helps avoid
the error of including unrelated data. All tables shall be conecutiely numbered
with Roman numerals.

(For information on footnotes to tables, see the fnaawlng paragrah 3.3.5.13.)
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3. 3. '1. 13!:vFooinc Rnot est h tex 1hud1aedsai*
Their purpose Is to convey aA-litcnatl nonesse-.tll 1oatio fta is not properly

part of the satimon's reqairements. When such .fratcn mustbe included,
It can often beiinorporated is a paragraph in. sectioni 6 cf the spcfcation, anda
reference to It = be appropriately Icated alsewere if zecesmy.

to text sLU be cCecuOdveiy =Obed with Arabic num-erals
threugbout the specircation, and each shall -a nhe p cp" tining the refer-
ence to it.

Footnotes t3 tables may contain mandatary nfarmatcn that can ot be pre-
sented as data within a table. They shall be na-mbereed separately for each table and
shall be placed within the lines enclosing it

cation 3.3.5.14 Unquace Style: he ;parount consideraiton in a specf-
•cation is its technical essence, and this sbhold be presented In language free of

vague and ambiguous terms and using the simplest words and phrases that wll con-
vey the intended meaning. Stipulation of essential Information shall be complete,

p whether by direct expository statements or reference to other docnments. Consist-
ency in terminology and orqanizatioa of matera will contribute to the specificatin's
general clarity and usefulness.

3.3.5.15 Specification Number- " specifcadr number shall be
established according to the appropriate one of the two following procedures:

(1) Industry specifications: The number sbal be prepared
by using a dlstintve group of letters, a hyphen (dash) and a sequentially assigned

•j dash number. Examples are NAS-7, SMC-2, SAE-43.If ~ ~ ~~ a) 2 Fature military pcfctos The identification mum-
ber shall be pre d by using -MIL-," plus the letter designting the type of com-

a- , 1 modity covered by the specification, plus the 4-digit Federal Stock Code assigned
to the Item covered by the specification, plus a sequendaly assigned number, e .g.,
ML-M-61051, to Identify the first specification that would be written for "Motors,electrcal, - whose Federal Stock Code Is 6105. ,_,

.3.3.6 Hea The specification heading consists of the following parts:

': ,f i(1) Security classification
(2) Number and approval date -i " .. 131 Supesession data .,:-
(4) Title ." " '

3 3. 6.1 Security Classification If the material In a specification
falls within the category of security information, as defined by Dlartment of De-
fense regulations, the proper security classification shall be determined and printed
In capital letters not less than one-fourth-Inch high at the top and bottom of each
page. In addition, the following statement shall be printed at the bottom of the first
page:

This document contains Information affecting the rational defense
of the United States within the meanizg of the Espionage Laws,
Title 18, U.S.C., Sections 793 ard 94. Tle t-ansmisslon or
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,the r-evelation cf it .tents in a-n'manner to an ur.azntho-red personI i !s prohibited by law.

3.3.6.2 \,N. mber a d A;':trqv EDate: The rumber f the s-cifiction
(see 3.3.5.15) shall be placed i--med--atelT telcw 2:e top nargini:di-side the
rict-ha=A margin of 1. first paqe. The eon whicthe spec d. was ap-
proved shall be placed on the -ext. lne below, expressed as follows. dy c.- m6nth,
month %=dyear (e.g., 21 ,7ne ,e)."

3.3.6 .3 Surersesslonr IAt!u When arplicable, .he -crd "SUPER-
SEZRNG" and the number(s) an adte(s) of superseded specification(s) shall be placed
on ceosecutive lines beow the a.proval date. When more than three specifications
are sq-erseded or when a specification is superseded in part, the statement "(See
sect&on &)* shall be placed below the word "SUPERSEDING" and the peenent in-

r formation shall be placed in sect!=n 6.

3.3.6.4 Tile: The title shall consist of the basic name of the corn-modity or process covered by tLe speclication, followed by the minimum, number
of modifiers necessary to distig4uish Lhe specification from others on'similar sub-Iects. The item name of the commodity hall be in accordance with the Federal
Item Identification Guide. Tie plural-form shall be used if the specification covers

.- more than one type, class, etc., of commodity or process; otherwise, the singular
form Is used except when the only form of the word is plural.

3.3.7 Section 1, "Scopel:

4 3.3.7.1 Gendral: General information concerning the applicability
of the commodity or process covered by the specification-and, when necessary,
its specific detailed commodity classifidation--shall be placed in the app-priate

subdivisions of section 1. Hbwever, Information properly belonging In other sec-
tions, such as detail requirements or intended use, shall not appear Ln section 1.

13.3.7.2 Statenmtt of ci ne: The first paragraph of section 1 shall
contain a brief statement of the specifican's scope; this shall consist of a clear
concise abstract of the specification's coverage and may !nclude, whenever neces-
sary, information on the use of the prodact--ot.er than specific and detailed ap-
plications, which are more properly a tart of section 6. This statement shall pro-
vide a complete and comprehensive general description of the product, in terms
easily Interpreted by manufacturers, contractors, suppliers and others familiar -

with the applicable terminology and trade practices. -,

Specifications for items of established reliability shall define in this sect!-
the bases for the spectfiful reliability levels, e.g., Y percent per 100 hours at X d
percent confidence level . -.

3. 3.7. 3 classification: 7Te second paragraph of sectin 1 shall con-tain classtfication deslgnations; w enever practicable, those previously established

should be continned. I chances are desi -able, reference should be made to section
6, which should include informatior, relating the new designations to the pre,,ious
ones. Te designations estahlished in section I shall be used consistently through-
out the spcificatin. When only ore classIlication Is covered by the specificap n,
this Information shall be included in the first paragraph of section 1, and the cl2a-
sificat n ;-aragraph shall be. omitted.
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(1) Co, nq: 4 coding is used on the applicable item requi.e-
Sme sheets as a part of the item numbers it should be explained in the clas-If-

(2) Tyves, classes, qrades, etc.: One or more of the
claselicaion terms dedned in (a) through (f), *ch follow, may be used t casts .
the o=odity. The significance of each desicmon used should be explained
briefly in the classification paragraph.

(a) "Type" implies differences in lke commodites
with respect to design, model, shape, etc. Trp shall be designated by Roman
um=erals, for exple, tyNpe L

(b) "Class' implies derences In mechanical or other
earacteristics at commodities with the exception of those that constitute a differ-''ene in quality. Clas shall be designated by Arabic numerals,_ for example, clas

'G(r) Gade" implies differences in quality of a co=-
modity and shall be designated by capital letters, for example, 'grade A."

(cd) Composition" siaU be used-to differentiate com-
modities that are classified by their chemical compositiom The designations shall
be In accordance with the applicable trade practices whenever fesible.

Ii: t (e) "Style" shall be used to designate a difference in

design or appearnce. f ""

quately describe or classify the dfferences in commodities, other terms may be

used, for example, color, form, weight, size, power supply, temperature rating,comfiton, -nit, enclosure, rad"g, duty, Inuato, kind, variety, etc. . --

1$(3) Failure rates: The sp ecifi capplicable Maure rates
should be Indicated, together wih any required symbols for their designations in

* I I. item nambers.__

3.3.8 Section2, "Applicable Dc=uentsw: Section 2 shall contain a listof
all the documents--and only tbose--that are reerred to in sections 1, 3, 4 and 5
t of specfcatlon. References appering on figures shall be included, but those

apeartng cu supplementary documents, such as item requirements sheets, shall
mot be included. The list sha-I be arranged (1) by type of document (specfcations,
etc.), (2) by series unr each type (military, etc.) and (3) by document numberf t

inlreach series. Them sequence of listing by series shall be as f'ollows: ~
! Federal .

Air Force-Navy Aeronautical -

U. S. Army,
U. S. Nav7

U.S. Air Force
National Bureaa of Standards

Nonqvernmen ortganizations $
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3.3.9~ Sect=z 3, "Reqgfrements":

3. 3. 9.1 Generalz- Section 3 sball set forthI 311 esseztial. reqiremients
for the physical and -erformaze characteristics of thecommodity covered by the
s*cfiain The content salbe -s-clearly and concisely w'or5dd as to videa
deizite basis for M-ectica oe e commodiiy -'f any-requirement is --ot met Whe

bo~a er.ez-2 s~czf'.catIn a&-' several item eqiements sheets are prepared to~
cover several types classes, etc. of one comodity the rrememts aplicale

toaltpes, classies, etz., =r-plaed la deton 3 of Ule general sceciflcation, amd
the requirements a_*Icable =ITy to indvidual types, classes, etc., are -laced ca
the individual item requirements sheets. Section 3 shall Incluide a sttement of re -
quirements covering the tiformation outlined im 3.3.9.2 through 3.3. 9. 11 (which
follow), as applicable to the specifictiton.

3.3.9.2 Detail Requremeras for 1hdivtdual Items: equiremuents for
ikividual items shall be placed-on item requirements sbeets, and the first par&-

graph of section _9 shall speaity this asfollousz

3. 1 D_ tal re tements for indvica1 ommodit77. De-
tall requirements (Iluilin fallure-rate levels) or except-

-~ * Uo applcable to Waticular rcozamoditY7 shall be as
spWe in the applcable Item requirezients shet. In

- !O'Jdon andb ie req uirenshet the latter

.3.3.9.3 Qulfcain When qualification Inspections are required
by ecio 4of the tpecticatim, the second par"h of section 3 shall be as

-'3. Iplfia n.CommodlyZfurnished ud thi
i-zain hl i rdc which has been tested and
ba passed the qualification tests specified In /ipj4prrateV sergraphs of section 47.

3.3.9.4 Waerial: Requiremer-ts; covering the materials or parts to
be used in the commodity_ shall be presented mxler the headin 'Material, nezcept
where It Is more practicable to include the Irnirmation. in other paragraphs. When

followin gneral main paragraph may beuse

It~ ~ 3/ I7 nesaytsedyIdeloyone materia or ec part ofa b as e ateral,I herin. However,- ihen. a dleffmi materialis not specd-
.. fled a material shall be used which will enable the /com-

modq±7 to meet the performance requirements of tiffsI specificAtIon. Acceptance or approval of any constituentI materWa sball not be construed as a guarantee of the
accptace f te 1nisedproduct.

3.3.9.5 Chemical and Physical Properties: Whzen applicable, suchI properties as ccompositiou, ccnEniEEatIcn, egr of cidty or alkalinity', hardnxess,I tensile strength, elccgatlan, spectffc graviy, etc., may be specified in detail1 In
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sectfcn 3. in comtity speclications these should be shtbrqrphs under
~.fatein i matpxWa ste ficaidocs, thbey should te main_ pearaphis with a-

nriate beedins

3.3. 9. A. Desicn and Cczs4otion= Geneal r~qa!:reni.%s for des=
andi 1-crs'act$~n ay kften be =zvered la.-cely ty f"ICILee and tables in the el

ca:!, Dita1 y-qrements, suh -as physia dizzersiors, tabulation of
values, it_. shall be ;resdnted in 1ndiidual item requirements; sheets.

3.3.9.7 3Jdasu-,ements: Requirements: with regard to dimension,
c3aaty, size, volame, tempera2e, etc., shall. be expr-essed in units accordtln
to establshed practice._ Thierances; shall be specifi'ed where aplicable and may

* be followed by gage number designations in parentbeses.

3.3.9.8 Performance:- Requirements specifynthe performance
expected of a commodityi my be pr=esented as- separate prgrah or as subpart-
graphs un&ar the heading *Performance.* Such reqirements shall. be'supported.
by corresponding test proceh~rs in sectidn 4.-

3.3.9.9 Weight, Colotr~nd Fnilsb When such InformationIs re-
quired, it should be stated in separate-subparagrapbs under the heading NDesign
I an Contrution 22~speified -cbldt~r and flidshes~ should generally be Inan-

I corcance with existing standards and specifications.

3.3. 9. 10 Name Plates or-Prodact 1karkings: In some cases, the
namne plate or marking may be the only means of identifyng the product which is

Imprtat fomthettadpontof stock replacement and repair. All requiremerds
~ I pertaining to name plates; or markings shall be znlaced uder the appr-opriate bea*~ng

wth reference to applicable specifications, drawings or standirel. -

'I 13.3.9.11 Workmanshi4 . Requirements relating to the desired stand-
~IIard of workmanship and to uniformity, defects and the general appearance of the1 1finished promt shall be Included in a paragraph beaded wWorkmanship."

3.3. 10 Section 4, NQuallty Assurance Provisions":

3.3. 10. 1 General-~ Section 4 shall. contain complete and detailed In-
formation on sampling, Inspection and test of commodities presented for qualifica-
tion or acceptance to determine their conformance to specified requirements. This
section shall contain test procedures supporting and corresponding to the require-
mients stated In sectIon 3, and whenever practicable they shall be a--ranged in the

sam maoteraatdetirscinay..b h

When other specifications or stan rd covering sampling, Inspection or tests
are efeence torw tem par ofthissecionanydetails specified b h

applicable ctocument, such as requirements for method, procedure, conditions,
mounting or measurements, shall be specified. Nore o& the referenced material
should be unnecessarily repeated.

3.3.10.2 Classification of Ins~to Th ia aa ph in section
* 4 shall Itemize the cla5sifcation of inspections included in the specification. The

I3
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clasifcalons "qualificstlcn Inspection," %cceptance inspecticu' or 4&ilur-e-r&le
bwzection" shall be used, as &M.licable. Pertinent definitions wre as follows:

(1) ispectioa means the eiamination (Including testing)
s4Ue =4 seee wen aproprihate.C raw maeiacomponct

and intermediate assetbhes) to determine whether the supplies azd services cc-
for-- to contract requirements, *hich Include all aplicable ~rwns pcfc n
and yrchase descr . to--..

(a) Eummination is an element of iriet ito c,,d".
of th+ e Investigation (without the u of specil laboratory applianes or procednres)
of su plies and services to determine their conform-ae to thse specified requLre-
ment;s that can be thereby determined. Eumlttion Is generally nondestructive and
Includes--it Is not-limited to--visual, auditory, olfactory, gustabaT, tactile and
other klnds of examizatioe, as well as gaging, measurement and simple physical

V II rmaplaton. -

F ' I(b) TstnL also an element of Inspection, generally
* consists of determining by technical means the physical and chemical properties or

elements of materials and supplies, or of their components, and Involves not so
math personal jldnent as the application of established scientIfic principles and

: : . procedures ...
- .(2) Qualification-inspection Is the ei=amaton and testing

of a product to determine whether it conforms to all qualification requirements at
the specification. The objective of this inspection Is normally to gain iproval of
the commodity as aqualifled product, either on an approved sources of supply list

j or on a company qualified products list. If no qualification inspection is required.
It shall be so stated In the first paragraph of section 4. -.-- -- -

-- 6 -- () Accepac nsetion consists of examination and teAt
Ing to determine whether the commodity conforms to certain zpeclfled requiremccts,

,U-l and this inspection serves as a basis for acceptance. -

. (4) Fail-e-rate Ipecffon s the examination an besdW~~gof Items to enable the aperiod o

Stime. These data, generated from acceptance testing and an extension of those
tests, are used in determining the Items' pecific failure rtes.

3.3.10.3 Test Conditidos, Eqiment, Facilities, etc.: Informat1m
ofti ature relating to all tests shall1 be specified under app rW.at paragraph

he.-dings. J .7

- 3.3.10.4 Q mualiflcatlon spection: The following Information shall be
* covered under tLs heading, with appropriate sabParagrAhs: essential nfoMati

conering the number and characteristlcs of specimens that constitute a sample,
the test data required from the ianannfcturer, the test routine or sequence and t
basis for refusing qualification approval. A complete list of the qualification In-
spection euMninatiow and tests required, as well as information on seqUence,
grouping, etc., shall be provided In a table, an Inspection for every requirement
established in section 3 shall be included. The table will also general7 serve as
an index to all the requirements in section 3 and the corresponding test procedures

l in sectionC

I2.3



3.3.10.4.1 Group C, Perio dc Re-evaluadn- isecton:

-erts performed as part of a procurement action specifically on a ,timeR rather
t! "AUota basls shall be considered periodic re-evalmaton Inspection. (See

S. 10,5 for group A and B. ) These tests are Inteded to ascertaln whether trod-
!z s~l qarta d (9reup A) ca withstand certain environmental

c=cdtIon to which they may be subjected in opera&. They include envireomental
c.tl'q, e. 7., subjection to shock, vitration, temper-ab.Le variations, eL.,

: c-!n r after which group A evalutons aerepetted.t t.-, :Z; C ." I-
pr-d~ct that would affect its ability to continue meeti the qualilcation Inspection
requirements.

3.3.10.5 Acceptance inspecton: Wh feasible, examinations and
tests corstitotaq acceptance inspiection shall be broke down into groups. The
gouplng sall be gueerally besed on differences in sample size needed to obtain
the desired assurance of quality the duration and destructdveess of the tests, etc.

p Undweach groiu, the following information shall be organized under appropriate
hpl~agraphs: samplLg procedure, criteria for a,eptance or rejection, disposi-

tlin of specimens and action to be taken if the sample is rejected. Any restrictions
relating to the foxzation of lots (types, specific chumdterlstics, processing, et:.)4 she- be specified It the first subparagraph under this tsding, since the tnfor=a-
ton would be aMi1cble to all groups. A table listnli the required Watsboeuld be
Incluned; the test sequence may or not be tmportan as indicated. All e- -zIr ns
and tests 1istd under qualification Inspection (3.3.10. 4) shall be Included in the
tet gr A, B and C. The performance of all three groups of tests, therefore,
will aatomatical ensure conformance to qualification inspection requirements.
( up.cb see3.3.10

tions from design t attaributable to mauufatnrtn error. Each .for test IL this group invlves a measurement or a comparison with a
design stazniard. lo

S,.. roup B tests (Lfe) are Intended to ascertain whether prod-
t that conform to design, standtrd (group A) can satmsactorly perform their •

Wndced function throughout their expected lives. 'lhee tests specif a number of

bom or cycles of functional oper .lon, during or after which certain group A
evaluaticns are repeated to detect any changes In the product. CThe test parameters
are adjusted for a suitable rate In accordance with section 2 of Volume IL)

3.10.6 Fa8lure -ate lnspection: This paragraph shall contain essen-
tial information 7-rqt maintenance of records of acceptance life tests On---. elu-ing the number of 1 wms tested, the number of Mflures and the times to failure);
a provision that some percentage of the lot accepta life tests be continued beyond
the end -7 the ac ance testiN period to a maximum length of time determined by
the expe-.-.d life; and instructions for the periodic computation of the probable
fallure ro,&s at a high level of confidence. The specification may provide for the
maltnance of charts or tables as an alternative to the computation. (1.e test
pl tra ers are adjusted for a suitable failure rate in accordance with section 2ofVolvur U.
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-31.7 Stat!t!sla Sat:-a -rcceduires: Wben urocedU:-s3Z-e

Sie rattributes SanTplinC, 3may be r f en-Ced, 3ndi L"e
acee =~tyleIs shlbes~ d When tLhwe is a need for lie-test or

f'ailure-ratt sampln, the tast plans shall be based on the documnts found on;,''
12 Of t' '"'a t Volume U. Detalls of lat and sample sizes and the iceptanfl v
numbers =ay be presented in tabilar tobrm.

be specifed all necessary deft _4' relating to i~main antstat must be
performed to determ-n wbether tN% Lw.uirents stlx 4- =--t 3 hae hetn =et.
The first paragraph should state the visual smd mechanical inspection requir-ed to 1
determi:, that the item cc=Aarms. with these requirements in section 3 for which a
separate ccrresponding test ;rocedure is not specified elseihere in section 4, e.q.,

reqriecf relating to material, design, construction, marking and workman~hiP.
When th Seqwanc of tesdtingIudes wexter al and wlnterral nspecton, this
fL-st paragraph may be br ocim Into sabpragraphs une those headngs.

Followtngq the first P~r&An there shall be a separate paragraph corre-
sponding to aWA requiremenAt I section 3 (with the exception of those requirements

* for Which only a VLTJal and mechanical, Inspection is spectffed as alrea~y stated). :
7Uh wordig Of thse related agri7MPbsaof sections 3 and 4 shall be carefully
correlated; they shall be placed in the same sequence and shell bear the same head-

ures, it is 11LY better to preent this infortation in two separate paragraph,
ILmcfqretih Insofar as is Possible. It may be necessary to break down

lengt PrcedeS Ito P~rcrWYtitled sub~aragraphs. Information on pro-
cedures should be only detailed enxuo to achieve a reasonable degree of compati-
bility among th variouis Inspection activities.

3.3. UScio1,' M!~t0 f46- Deltyeryw: Information relatin to re-
Squiremniats frPervnPackaging Pecking and marking the commodity for ship-

ment shell be he~iwted Under this heeding. When this Information Is not available,
the applica~ one of the following paragraphs may be used bere:

noe commoditlshell be prepared for delivery In accordance
Withle manufacturer's standard practice.j

or

TU fEcmmod1Z7 Shall be prepared for delivery in accordance
VIO I=rM~10n cotaiedIn the, contract or parchiase order.

3.3.12 Seto 8,* Nti':? statements of a mandatory nature shall appear
in this section When applicable-, details of the commodity's intended use shall

cntitate the first paragraph tidrthis heading. The second paragraph shall list
the Information referred to In the specification that must be called for In the pair- ,

chase ortier, and the relevant paragraphs shall be referenced In their numerical
order.

Other paragrap hs of this section may contain administrative or contractual
data, caualccary statements or nctes on application. Deftnitions should be placed
in the text where they are most useful to the reader (see section 3. 3. 5.9). If

definitions are broadly appicable or of only inor concern to the reader, they may

35
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MILITARY SPVWWOM0

CAPACiTORS, FIXD, PAPER (OR PAPER-PLASTIC)
DIELECTRIC, DIRECT-CTJRM', ESTABLISHED RELIABILIY

f (HERMETICALLY SEALED WN METALLIC CASES)

ments; bew ch reference this specification.

Ite llegairements Sheets I

000/3 apaitos, ixe, eta cae, ubuar 00volt,12eC

0004Cpctrfiemtlcstuua 0 ot.e

I Figure 3



3.3.13 Supplement: A supplement, prepared Inthe format illustmted by
fi gure 3 and INE g all t pes of commodities detailed on the item reurements
she.-ts, shall be included in each g'enera1 specification.

3.4 ApprvedSources of a~pply for Quallfied Electronic Parts List.

3.4. 1 RLpoe Ttis s-t! exrion znd ~ standairdizes h4 format in winen
&proved soures of supply for qualified elect-c parts Its shall be prepared.4

3. 4.2 Content: An appr-ovd sources of supply list shall contain the names of
=xrascter bae been approved to supply the Items specified on the item
requirements sheets.

43A43 Format Apprved sources of supply lists shall be prepared In the
format Illustrated by Figure 4.

3.C.4 Document Number: The document number of the approved sources of
* supply list shMall cof Wcuent number assigned to the item requirements

sheet, preceded by "=' (e.g., SS 0000).

3.5 Application Data Sheet.

3.5. 1 Pupoe This section explaIns; and standardizes the format In which
application. dat sheets for military parts shall be prepared. An application data

4 sheet Is a record of Information on the use application of items specified on the item
requirements sheets. . j

.3.5.2 Content: An application data sheet shall contain the followinq Informa-

0.(1 refenc to the appie.- item requirements sheet
(2) Design and performance reqi~zremnts common to other similar

Iesadneeded for design selection
'(3) Reliability information (indicating whther-data are estimated)
(4) Information from (a) the specifIcation. and (b) other sources that

aids In the proper application of Items4
(5) The following statement: 'This document not to be used In pro-

curemenL'
(e) Document I;.be

. -3.5.3 application data sheet shall generally relate to a single

3.5.4 Use- The application data sheet may be used to bring to the designer's
attention certan characteristics that are very important (in some applications) and
tion. The sheet may also be used to establish the boundary li1it of tolerance
structare outside which the Items shall not be used.

3. 5.5 Format: Application data sheets shall. be prepared In the format

Illustrated b7 F1QIgure 5.
3.5. 8 Document Number: The document namber of the application data sheet

shall consist of the bocumenT nmber assigned to the Item requirements sheet, pre-I
ceded by RAD' (e. g., AD 0000/1).

$3



3 0000/1f
iS Septmber 1959

4 1

APPROVED SOURCE OF SUPPLY IST OF

ITEmS QUALIFIW UNIDER MIL-C-000SPECFlCATKt

CAPACITM, FIm, TUIAR, PAPER OR
PAPn-QLYESTU PIxl DIEL CTRIC

All itess listed herein hv beu qualified under the reqiremots
for the item as specified in the latest effective issue of the Item Re-
quirments Sheets. Revision of this list will be issued as necessary.
The listing of as itme does sot release the inaufacturer from compliance
with specified requirments.

41Item Fftu" Rate Test or Manufacturer's
Designation Level QaLlificatios Same & Addresand item Appr-oval. Referencee

200 volt, ABC Calpcitdr
0056 uf 0000/1- 0.1s M 3341-1 Cp.ve-y

to 1.0 uf luasakv N.

.0047? 00M00/- 1.01 MC 33412 Corp.
to 1.0 uf f- . ' N. Y., It.Y.

fZ

FIG;UE 4

4. .

111
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3. a xmihiry Stqzards Sbeet.

II

3.6-.1 P=Npsesoez--~ n ta~deste:cs n hcI' the military sa steets shall be prepare(.

3.6.2 Content- A =Ilitz- standrs sleet s!all c=tLin only the fol- wing
-Inratadon:

(1) A IL- of item rnmbers selected fr= the ap .it.cable Item requI--e-

(2) A sttemnent szch as * "ihe following Zieis7are standa-rd.'
(3) The following statement: *This document nt to be ,ed i" pr-

curement."
(4) Document z,-ber

3.6.3 Scope: The milliary standards sheet shall Identify those Items that
te t. Servics' stand zatlon stniies have shown to be desirt e for new
design when such a study Is completed at a ler date t thia o t ssuaance of the
applicable item reqiirements sheet. The sheets shall be limiting* and not Ide-
scribing- documents.

3.6.4 Format Military san rds sheets shall be prepared in the format
illustmted byFIgare 6

j 1 3.8.5 Document Number: The document number of the military standar
sheet stall consist of the douinent nnmber assigned to the item requirements sheet,
preceded by 'Ml' (e.g., 10 0000/1).

I 3iIi
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w THIS D tMEYT NO XT TO BE USED IN PROCURTUO910

1. General. - InferT..aticm czt.ized herein consists of (1)
general requirements taken directly from Specificationi • lMIL-C-00X)0 and (2) application data obtained from use

history. The information is applicable to capacitors
|rameat Shetw's 0o.'s / Owil, 0000/2,

UP! 0000/3 and 0000/4. These capacitors are high-reliability,.4I direct-current (do). paper or paper-polyester film

(polyethylene terephthalate) dielectric, fixed tubular
capacitors, hermetically sealed in metallic cases.

2. Intended Use. - Those capacitors are pimarily intended
for filter, by-pass, Ad blocking purposes where the
alternating-current (ac) component of the impressed

- voltage is mall with respect to the de volt-.ge rating.
The rating giveu is the steady state dc voltage, or the

a sm ef the dc voltage and the peak ac voltage, provided

I'I that the peak ac voltage does not exceed 20 percent of
the rating at 60 cps, 15 percent at 125 cps, or 1 percent
at 10,000 cps. These capacitors should not be used, with
an expectance of highly reliable performance, where heavy
transient or pulse currents are encountered.

3. Ratings. - Based on tests contained in Specification
MIL-C-0000 these capacitors have ratings as follows:

Service temperature range : -55*C through 125*C
a orking voltages : 200, 300, 400 and 600 v do

4 Insulation resistance (25*C) -
termnal 0-0.6 ua. terminal to terminal Greater than 0.6 ua ...

S25,000 megohms minimum
b 15,000 megohma/microfaradsSb. termi1nal to case :greater than 10,000 megohs

Insulation resistance (1250C) etrha1000mgm

a. terminal to terminal : t0-0.6 ut 0 acreator than 0.6 uf
250i megobas minimum
20 megobs/microfarads

b. terminal to case : greater than 100 mego,,s
Dissipation factor (1,000
cps) :less than 1 percent

Vibration (10-2000 cps at
a 15G) no opens or intermittents

Salt s ay no harmful corrosion.
. .... . -. ., ,. -A* .. . . +

ATO]S DCCUMEIT Mar TO BE USED IN PR WNOCR YT

C -. Capacitors,fixed,tubular paper or A.FFCATION 04TA
paper-polyester film dielectric AD 0000/1, /2,

200" 300, 400 and 600 dc /3 and /4
IL-C 1 W5

Figure 5

"..



TRIS DOCCUMENT YTTO BE MM 1 PRCUuz~x 5910

Shock ( o ) no shorts or interaittent.s
Moisture resistance 1.1. wore than 4,000 megohms
Acceleration (SOG for5 See) : .ao shorts o~r interatttents

Capacitance chang* with
temperature :-Svec - to -1. 10<

:+l12WC - to +10%
4.t ltitude Limitations. - Capactor bushing flasover voltage

limitations should be taken into consideration when
designing ci its for us* in guided missiles and similar

high altitude applications. The curves below give typical
m.xiun-voltages vhich should be taken into consideration
whes using these capacitors in electronic equipment. From
the practical standpoint, these curves indicate that it el
my sometimes hot necessary to specify a higher working
Ivoltage capacitor in a larger diameter case in order toisuire satisactory operation of the finished equipment.

16 am C.i ,

fi! - 1K",~ ! i

liii 'K I i11In -- -.-.-

F

i1 I°  U n~i REOMMENO fl ¢.MCTOO VOLT 6E "I

t IS. Zunting. -These capacitors should be amwnted such that
the leads are Pct required to withstand forces arising

AI from 'the mass of the capacitor body where shock or high 1I
necessity for exercising Veat care in the use of

I strap or clast, is emphasized. A clamp wtich pinches the
I '-body too tightly may injure it, either because of thestress produced in tightening or because of the ag~ravationof these stresses by vibration. There are available, how-

ev clamps designed to support capacitors subject to 5and vibrati on.

THIS FCCTM3r NOT TO BE US Ii PROCUREENT

C0 JCapaci tors, fixed, tubular paper or IPUCAllOi ATA
Ipaper-polyester film dielectric f AD 0000/1, /2,! ,. Inn_ 400 _A.e 911n V ff - /3 and A4

Figure 5 (Continued)
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THIS DOCL t T WOT TO 3it USD IN PROC=XT L5910

r The following capacitors are Standard.

I (See selection note at lower left hand corner)

4. 1 'U0000/1 N 632 L
N00/ 223 L

0000/1 N 473 L
0000/1 N 63 L
0000/1 X 104 LIlj0000/1 N 224L
0000/ IN 474 L

H •

i i !

• TEIS DOCUMNT MOr TO Bg USED IN IPR ICER T '"
Ca' Cpacitors, fied, tubulr, paper or MILITAIT

TH pper-polyester film dielectri s

hf 200 v dc
POZWtf LVM" M~ta? 4

Figure 6
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* 4. SAMPLE SPECMFCATMoN FOR CAPACrMNA OF

USTABLUEXD RELALUUTY

7hts section consists of a sel -C 'tlmed sample specift-
cation' for" ca;ICltorS of establised rellahllity, together
with the associated foumnts (item requLrements sheets,. ...... etc., p P pared in . . .... .. e with the insf ctions set
forth In section 3.

iI

I 
EA NOTE

It must be clearly recognized that this prototype specification and the item
requirements sheets were prepared chiefly to exemplify the application of the basic
concept to an actual specification. To do this In the time avaiable, it was necessaryto make many compromises In details which either arm not peunn to the baskc
objectives (e. g., detalls of test procedures, dlmensiunal requirements) or, whilepertinent, are a somewhat arbitrary choie (e.g., the confidence levels for accep-
ance tests in the capacitor specification). These datalls can and should be resclvedIn the normal processes of specfcatm coordintlon. This prototype specifIcatonis not intended to be considered as aflrst draft of a revised speciflcaticn nor to bereferred to a specification group for coordiatlan and promulgation as a new orrevised military specification. Rather, It is meat to-serve as an example of thisnew approach to specifying reliability and to guide specilicadon-preparing activities

It must also be recognized that, since this prototype Is primarily intended to us-
trate principles, the application of these principles to specifIcatic for other types.*of parts will necessarily call for some modification of the technical and adminL-kt-
tive details to fit the specific item.

Furthermore, the technology of 1.re-test sampUng plans is experiencing rapid
development, with continual Improvement. Therefore, users of this report mustbear in mind this rapidly changinq tecology and make use of the latest statistical
techniques and Improved plans.

43"
I
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- AD HOC STUDY GROUP RECONAENBDAT1I
ON PROTOTTPE SILITARY S9:MEF!CATMN

WAP ImUZHISS, FL'.E., PAPER (OR PAPER-PLASTIC)
DIELECTRIC, DIIECT-CURRF.NT, ESTABLISHED RELIABILITY

$ (HERMETICALLY SEALED IN METALLIC CASES)

rugi~ aptirfamd In not h. , wved and isnam I* used firow-mhat pww

1. SCOPE

f 1.1 Statement of Soc. This specification covers established reliabillty,
direct-current (do), ppr-delectric or sper-polyester-fMlm (polyethylene tee-
thalate)-delectric, fxed caputors hermetically sealed in metallic cases. These
capacitors are primarily intend for filter, bypass, and blocking purposes where

k the alternating-current (ac) component of the impressed voltage Is small with re-
spect to the do voltage rating. Capacitors covered by this specification may have a
failure rate ranging from 3 percent per 1, 000 hours to 0. 01 percent per 1, 000 hours.
(See 1. 2. L 2.) This fatiu rats is established at a 90-percent confidence level.
The failure rate, Identied by the applicable symbol, is referred to opera ton at

full rated voltage at 25. .
1.2 Classcation.

1. 2.1 Item nEimber. The Item number shall be in the following form and as
speci ed(see 3.1 and 8. -2):

ii/ooi/-7 M 104 K

IIStyle Failure Capacia=tance
(1.2.1.1 tolerance

(.2L1) (1.2.L.2)' (1.2.13) (1.2.1.4)

I I,T ,T,

1.2.1.1 Stye style Is Identified by the number assigned to the item

Irequirements sheet tnt describes the particular capacitor.

1.2.1.2 Failure rate. Te failure rate per 1, 000 hours is Identified by a
sigeletter in accrft= with TAble L?

L2.1.3 C The nmml capacitaze value expressed in micromi-

crotarads is identified by a 3-digit number; the first two digits represent s -gnM-
cant figures and the last digit peclfles the number of zeros to follow. Available
capacitance values are specified on the applicable item requirements sheet.

PzSC 591o0
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TA* 1. Failure rat (I0-pertent coafddwo level)

_________ate

N 1.0
0 0.1I

I/ This and ather failure rates can be achieved by
&rnting Se . .

1. 2.1. 4 2!!Etne oeac The capacitance tolerance In percent is
I dtfted by a singllete Ina e= with Table IL.

Table EL Captnce tolerance

K 1
L 2±20

I 1 2. APPLICABLE DOCU12EYIS

2. 1 Th flwtn11uw spcfi4aims adsadrs of the issue In effect on date
Of tmttn oor bid~s, omapart f W pfca tion to the etent specified herein.

SPECMATMN
Federal

4IIPPP-B-586 - Boxes, Fblding, Paperbcard.j
PPP-B-575 - Box, Paper-Overlaid Veneer (Shmparound Tpe)

I JPPP-B-585 - Boxer, Wood, Wfrebound.
IPPP-B-591 - Boxes, FMherboard, Wbod-Clmte.

I PPP-B-OO1 - Boxes, Wood, Cleated-Plywood.
PPP-B-Ml - Boxes, Wood, Nailed and Lock-Corner.

PPP-B-e38 - Boxes, Mier
PPP-B-676 - Boxes, Set-Up, Paperboard.
PPP-T-8O - Tape, Pressure-Sensitive Adbsve, Waterproof, for

Packaging and Sealing.

Reinforced.

MIL-P-116 - Prese.-wafcn, Metlxds of.
*MEL-B-422 - Boxes; Paperboard, Metal-Stayed.IMIL-B-10377 -Box, Wood, Cleated, Veneer, Paper-Overlaid.

MIL-L-10547 -Linezr3, Case, Waterpmdo.

-.4.-'
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.sQL-S-D-IC5 - Samp -  -Toceares i.d Tables L=eca uy

ML-S_=29 -Marktnq far Shment izd Storaqge.
MIL-M I- - IdentIftcdaon MLarkfg cf U. S. M"Mtary P=certy.
:MIL-S= ,M - Test Methods ,or ecronic and Electrical Com-

ponent Marts.

(Copies ospec~calonsand s r reardbycrctors i nection.-. with spcifte procuremet functions sba-d be obtain ed from the roc=4z agenc
• !or as directed by the contracting officer.

";2.2 Other Lu.licatins. The ki'lowing doci-ents form a pt. cf t specift-
-t ctlonUa les otherwise lndicated, the Lse in effect on date of inv ton for bits

Department Defense

Handbo H4-1 - Federal Supply Code for Manubct-ers (Part I).

(I Requsts for copies should be addrssed to the Saperintendent of Documents,
Government Prin±InqOffce, Washin*n 25, M. C.)

I, O - uclal uiasMcation Co=mIte

F - i Uniform Fight Clsiflt~on Rules.F1
- i j(Requests: for capies should be addressed to the Official ClasslffmtIon. Comn-

• mittee, One Park Aweme, at 33rd Street, New York 16, N. Y.)
: American Socle for Testin 3&trlls

4G2-5 -Flash and Fire P (Clevland C-e Cup).

(ROequests for coie should be adrssed to the American Socifety for Testing

Materials, 1918 Race Street, Philadepha 3, Pa.)

3. REQUnREM MNl

3.1 Detail reirements for Indirdnal capacitors. Detail requirements or
exceptions applicable to particular capacitors shall be as specifeid in the applicable
item requirements sheet In the evet of any co-flict between requirements of this

SIspecfication and the Item requlremem sheet, the litter shall goverm (See 6.2.)

3.2 Qmiiai Capacitors frnished u drths specification sball be a
pro.ct that has been tested and has ;awed the qralifIcatIon tests speciffed In 4. 4.

1 13.3 Material. Th reate al s hall be as specifted herein. However, when a
efi tiaLs wt specified, a !erlal shall be ased that will erable the
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capacitors to meet the perfor-ance req.-rementa of this speciction. Accept-
ance or approval ef = -- es"-tzt =aer=a shall nt be cos-jed as a -=Lr-ntee
of the zcce ptance of" the ff Lilshed X-och'Ic'"ea ~rne

S dca and flling of acitors shall be chemically Inactive with respect to the

ca-citor element and the ca.e. (See 3.4. 1, 6. 7, and 6. 8.) The compmo., either
in the state f original applicadon or as a result of having aged, shall have o
adverse "effect on the perfao=ance of the capacitor. For Uquid-flled cain itors,
the same mate.ria shall be used for iztpregnatiq as is used for fling.

3.3.2 Terminal leads. Leads shall be of copper, copper alloy, or copper-
clad steel. Cpper alloy and ccper-clad steel shall contain a mlnimum of 30 per-

'H 'll ;cent of the conductivity of electrolytic copper. Leads saR be solder-coated to
fsdliarte soldering.

3.3.3 Terminal Insulator. The terminl Insulator shall be glass or ceramic.

3.3. Desiga and constrocton. Capaiors shall be f the design, ccr.s
tic; and physical dimensions specifed. (See 3.1.)

3.4 Design and construction. Capacitors shall be of the design, co str-ction,i and phyrsical dimensions speciff ed (See 3. 1. )

13.4.1 Case. Each capacitor shall be enclosed in a hermetically sealed tin-
or tin-alloy-coated brass case that will prevent leakae of the il pregant or filling
compound , In addition, will protect the capacitor eleme t from moisture and
mechanical damage under all the test conditions specified herein.

3.4.2 Capacitor elemen. The capacitor element shall consist of conductin:
layers separate by atlat to lyers of capacitor tissue for 200-volt-rated

capacitors; formltag ratings above 200 volts, the conducting layers shall be
separated by three or more layers of capacitor tissue. Where ocly two layers of
dileectric are used, a sie layer of polyester ilm (polyethylene terephthalate)
may be substituted for one layer of paper. Where more than two layers of dielec-
tric are used, polyester film may be substituted for any or all of the layers, ezzept
the two outer layers adjacent to the electrodes. Extended foil constructlon shall

I be ased for all capacitors. . .

*3.5 Seal. When'capacitors are tested as specified in 4.8.2, there sihall te
i no evidenceo-eakage of the Impregnant or filimn compound.

i't3. 6 Dielecti :wths ndn voltage. When capacitors are tested as specde

In 4. 6.3, =shad be no momentary or intermtert arcin or othver indication of
breakdown, mor shall there be any evidence of visible damage.

3.7 Barometric pressmre (flasbover). When capacitors are tested as spec-
fled in 4.6,4, there shall be no momentary or intermittest arcing or other Indication
of breakdown, nor shall !here be any evidence of visible damage.

3.8 L-su1atlon r' :sla-ce.

3.8.1 T i..o--r:i- al. When measuredas specifed n4.3.5, the
Insuladon re.07=.e =i b-e-t less than the applicable ralnes specified In IAble

4
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M. Th value of Isulation resistance varies with temperature, and It is necs-
azl--- a Qaretloa factor -to he 250C -.N-zet If meueet ame

=Jaue at temperatures other thaa 25oC. .orrectic factors for measurements made
,it temperatares tetween tLhe rige of 200C to S3PC ae shown in 'Tile IV. 7U
required 9'iup of Imm'uation. resistineCe S-11 be =-'#Wi~ by t* coreton bczr
to determne the r:ew value required at the test temperab ve.

Table M. Termtntal-to-terminal tsmlatia reetstace

aCaicitnco rating Maimum kw 5anmt rhutsanco

Gre0ter than 0. 8 15, 000, df +.d by aminal

capacttace Ia microtaraft

15o.o0 2

Greater than 0. 08 20, divided by nominal
capacitance in miecrards

Table IV. hboulafon-resistare correcti factors

c!! e Correctim fwtor

20 1.4
27 1.37

23 1.1
24 1.0 , !

28 0.82 I
29 0.76 2
30 0.71
31 0.67
32 0.63
33 0.59
34 O,.55
35 0. 51

3. 8. 2 Terminal-to-case. Vihm measured as spcfe in 4- 6. 5, the lnsWJL-
tion resistance between -any terminal and the case shall excee 10, OCO megohmms.

3.9 Capac e. When measured as specified in 4. 6. 6, the capacitanceshtail be wihi th tolerance shown for the Item number in the item requirements
3tet., C€e 1. 2. L ,, andt 3. 1.) 49
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13.0 Disation. _'-r When measi red as specified in 4. & 7, the dissila-
, ; | on iacmr szadl te rot 1 :. . 0 percent

IL3. I1 Vi.aL-C00n0 high-'eqrency, When capacitors are tested ts secilfed in

4. 8. 8, there sUbe no om~entary or intearm.ttent -rc-Ing or other =ation of
b.ak&'wrn, nor shall there be any open- or short-circuiting or visible =eczkima1
da~aaqe.

3.12 Temr-anture and Immersion cyc lo. When tested as specified in 4. 8.9,
capacitors sball meet the following requirements:

Dielectric withstanding voltage:

Term l-o-trminal - - As specified in 3. 8
7Tremial-to-cas.e -- -- As specified in 3.8

Insulatio resistance at 25oC:

1Teminal-to-terminal- - Not less than 4, 000 megohms.
Termil-to-case .-- - Not less than 4, 000 megohms.

I I 3.13 Salt spray Cc _ When capacitors are tested as specified in
a 4.6.10, there shall be no hrmftl corrosion, and at least 90 percent of any exosed

metallic surfaces of the'caperItor shall be protected by the finish- Harmful corro-
sion shall be construed as being any type of corrosion which in any way Interferes
with mechanical or electrical performance. In addition, corrosion of the terminal
hardware or mounting surface shall not exceed 10 percent of ihe surface area.

-Marking shall remain legible.

3.14 Shor~r. When capacilmrs are tested as specified in 4.6. 11, there shall
be no momeEtaryor Intermittent arcing or other Indication of breakdown, nor shall
there be any evidence of fractzres or other visible mechanical damage.

3.15 oIsture resistance. When tested as specified in 4.8.12, capacItors

shall meet the following requirements:

Dielectric witstanding voltage:

Termlnal-t-trmim1- - As specified in 3. 8.
Termial-to-case ---- As specified in 3.8.

Insulation resistance at 25"C:

Terminal-to-termial - - Not less than 4, 000 megohms
Torminal-to-case ... Not less than 4, 000 megohms

As a result of the test, there shall .b. no harmful corrosion, and at least 90 percent
of any exposed metallic surfaces of the capacitor shall be protected by the ftnish.
Harmful corrosion shall be construed as being any type of corrosion that in any way
Interferes with mechanical or electrical performance. Marking shall remain

. legible.

I
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3.10 Acceleration. Wbez capctors are tested as specolfed in 4.6.13, there
shall be no momentry or intermittent arcLn or ctber irdicaion of breakdown, nor
sball there be aiq evidence of visible mechancal dAmae.

3.17 Lead Nmd. When capacitars are tested as specified in 4.8. 14, there

3.18 Low temperature and c=acitsnce cace with temorbr a. When
capactItrs are tested as specked In 4. 1i, t ere s-alI be no I=cation of break-
down or arcin, nor shall there be any open- or short-cir uting or evidence of
v.sible -,echaIcal dazmage. The caacitance changes at the specified bempertures
shall =t exceed the limit specified In TaWe V.

Tab[* V. Capacitance ebane at extreme temporstarm

TeMperature Capaitanc charge

-55 +2 to -10

5 +-3 to +10

3. 19 Life.

3.19.1 When tested as specified In 4.6.18, capacIto shall meet the following

Insul2tion resistance at 250C - Not less than 50 percent ef the value~specified in 3.8. 1.
Capacitance -- - - ------- Change m 7 rcent from the

: tnitial value obtained when measured as
specified In 4. S. B.

Dissipation factor------- As specified in 3. 10.

k There shall be no leakage of impregnant or flling compound or deformatlon of the
case either during or after the test.

3.19.2 Failure rate. Capaci rs shall meet the requirements for one of the

H3.20 Flshpot of Imprenant or filling compound. When measured as specl-

fled In 4. 8.17, the flashpoint of imprent or filling compound shall not be lower
than 1450C. This shall apply to liquid impregnants and filling compounds and to

f solid impregrts having a meltinq point of less than 1450C.

3.21 Each capacitor shall be marked, in accordane with Standard
IC,-STD- th te item canmber, manufacturer's name or ccde, lot number,

capacitnce, and voltage rating. Code-desiq be.s shall be in accordance
with andbock H4-L There shall be no space between the symbols whilch comprise

51
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the item number. Ifspace limitation requfrn. It, the item number may appear on
two lines. an hs event, the !te= number shell be dvided between the failure-rate
and the capacitance symboLs, as shawn In the following exmple:

Marking shall remain legible if',r all tests.

3.22 Wokahp Caacitoa shall be ma-factmed and processed In a
careful and workmanie m~anner, in accordance with good design and sound practice,
and shall meet all requirements of this specifcation

3.22. 1 Soldering.

3.22. 1. 1 Flux for cleaning agects Flux for soldering of electrical comec-
tions; shall be rosin, rosin and alcobol, or rosin and turpentine. No acid nor acd
salts shall be used in prepaton for, or &aing, solderin% however, excepton is
permitted for preliminary tUbdng of electriWa connections and for tinning or solder-
ingq of mechanical Joints not used to complete electrical circuits, but In no case shall
acid or acid salts be used where they can come In contact with Insulation material.
Where acid or acid salts are used, as permitted above., they shall be completely
neutralized and removed Immediately afteruse. All w~ess flux and solder shall be

3.22. L2 Process. There shall be no sharp points; nor rough surfaces: re-
sltig from ins tf I ciet heating. The minimum necessary amo±of flux and solder
shall be used for electrical connections. Any meea used to remove an unavoidable
excess; of flux shall not incur the risk of loose particles of Sirx, brush bristle-, or
other foreign material remaining in or on the capacior; of flux being spread ow a
large area; or of damage to the capacitor. Inslad-i materialhat has been sub-
jected to heatin 6&-q the soldering operation shinl be -tn-aged, and parts
fastened thereto shall not have become loosened.

4. QUALITY AAWURANCE PRVIONS

4.1Classification of IEEpection. neeaia'nadtetn fcpctr
shall be classified as follows:

(a) Qualfication. Inspection. (See 4A4)
(b) Acceptance inspection. (Wee 4.5.)
(c) Faffnre-rate inspection. (See 4.5.4.)

4. 1.1 Reposibilit for ____ectcn Manafactnrers: -e responsible for the
performance ofall inpcins: specified herein. Except as othervs specified,

4.2acuer;ma s thi own ran othe aratr specified een aceptabpectonth

shall be =a at room am t temperature pressure, and humidity.

4.3 Test equipment and t'spection facilities. Test equipment and inspection
facilities shall be at suiioent accur-acy, quality and quantity to permit performance
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of the requLed acceptance Inspection. The manuacturer shall establish adequate
calibration ef test equipment to the satisfaction of the qualifying activity.

4.4 qaalification L-spection.

4. 4.1 Sample. The number of specimens comprising a sample of capacitors
to be submitted F-qualLfication inspection shall be 10L Specimens submitted shall
be produced under conditions representative of the maunfactu-er's nonnal produc-
tic. One-quarter pound of Impregnating or filling compound shall be submitted.

4.4.1.1 Test facilities and M -control 2. The mamdactnrer
shall submit evidence, s tory to the quall g agency, of adequate test eaclt-
ties and acceptable quality-control procedures to be used in production of capacitors
manuactured to this specification. A detalled report isting test facilities and
qnullty-controt procedures to be utilized by the manufacurer shall be submitted to
the qjaltlfytn agency. Where necessary, in order to judge the capability of the
mancturer to test and control production, the qualfying agency shall inspect e
test and quality-control facilltles and procedures.

4.4.1.2 Matertals, design, and construction. The mannfrcturer shall submit
a detailed descr tion of the materials, design, and construction features of the
capacitors submitted for qualification test.,

4.4.2 o n tloroutine. The specimens will be subjected to the eza-z.-
tions and t:sspifedin Table VI, lnthe order shown. Tlospecimens ina
sample will be subjected to the visual and mechanical eummlo (Internal). Tbe
remaining rpectmens will be subjected to the enrminat:ons and. tests of group L Thef specimens will then be divided Into three remaining groups as shown in Table VI and

.subjected W. the tests for .>er p grop.

4.4.3 Defectives. Defectives in eacess of those allowed In Table VI will be

4.4.4 aficatic. Granting of qualification wl qualify the ma turer

for the 3-peren 1aile-rate level. Inital qualification will be granted for a pe-
rod of 6 months. Re-evaluation of qualification will be carried out every 6 months
or 1 undr n of the followin conditions.:

(a) The manfactnrer has modified his item.
(b) noh mnmacturer has Instfnted a change in the material used or in is

processtng.
(c) The specification requirements for the item have been amended or re-

vised sufficiently to affect the character of the Item.
(d) On submission of:

L Suitable verification of a manufacturer's continued conformance
to the falure rate for which qualification has been granted.

2. Suitable verification of a mznnfhatnrer's conformance to a lower
failure rate than that for which qualification has been granted.

3. Suitable verification of a manufactue's failure to conform to the
failure rate for which qualification has been Previously granted
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Table VT. Qua1fleatii inspectiol

NO.. Of
specimens Nf.C'IReulremeat Vthod. to be defectve

Examination or test ag par spb tri&peted allowed 1/

V(emecbaniclezamInaloc 3.1, 3.3 to 4.6.1
(Internal): 3.4.k tcl., 0

Material, deelgn, cvstrue- and 3.22 to
tio., and workmuehp 3.2l1.2, incl.

Visual and mechanical examination 4.8.1~(Olternal):
Phystcal dime-Io-s mark- 3.4 and 3. 21 to

htq, 2/ ad WOmm P 3.22.1.2 mel.

Seal 3.5 4.6.2
Dielectric withstanding voltag 3.6 4.6.3
Barometric prsure (flasbover) 3.7 4.6.4

shumlation retstaine 3.8 4.6.5
Capacitance 3.9 4.0.6

Dispation factor 3.10 4.6.7

Vua htI h-frequency 3.11 4.6.8
Tsmperture and immersion 12

cyclft 3.12 4.8.9
salt spray (corrosion) 3.13 4.6.10

It 1 3.14 4.6.11 " T

Moistur resitance 3.15 4.6.12 1
Acceleration 3.16 4.6.13

L 3.17 4.8.14 1
Low temperature and cspacitance 375 1

change with temperatnre 3.18 4.6.15
Life 3.19 4.6.18.1

fillng o 44/ 3.20 4.6.17

1/ A specimen having oue or more defects will be considered as a single defective.

2/ Marking defects are based on visual emination only and will be charged only
for illegible, incomplete, or incorrect marking.

3/ No more than one failure to allowed in groupe 1 and M combined.

4/ Two specimenm will be taken from the 1/4-pound Imprpant submitted.
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4..4.1 Periodc re-evauation IsEUtic (=R C). Tests secified in
Tabe VI and laeli- g C L.zpactn I be perrned in the crd.r siw-_

m Test - o ntared therefrom on t! periodicity specifed In .4.4..1. 1 sWall be
vewed as a part of the complete re-e "tion of qualification.

Tabie VII. Group C Uln*ctoa

Rsqurement Method Number of Allovabla

Test paragraph paragrph specimens failures

ii
1i &7Vgbfrawzcy 3.11 4.6.8

} }-e~ig3.12 46.9
M s~ray (corrotakI 3.13 4.6.10 I

3.14 4.6.11 1
Moisture reistance 3.15 4.6.12 I 1 2 1
Acd af 3.1 4..1j 1ig 3.17 4.6.14 * ~ 1
UMw temperature and e~pact- 12 1

e cban wtth temperature 3.18 4.6.15

Iv
4.4 L 4.11 Sampl procedure. Twelv specimens shall be taken from

proctlon every eeks for each subgroap listed in Table VII and subjected to the
bets, In the order shown. The maximum Pnd minimum case size mantctured
drngt that 6 weeks shall be represented in the sample In at least the a aroxima

. rati lo production. Allowable falues shall be as shown In Table V-

14.4. 4. L 2 Dhsttlon of sample units. Sample unts subjected to group C
Inpcto shl not-be deUvered on any contract or order.

4.4.4. L3 FalnLrengroupCnsectlon. Ifasamplefaflstopassthearoup
I C bmft, action sftl be taken -edlately to detemine whether an accumulation

of dessr or process changes has adversely affected the ability of capacitors from
~ prent production to meet qualificaton test requirements. Capacitors represented

by Ihe group C sample and all other capacitors manufactured with the same mate-
ras, processes, etc., which have ot already been submitted for acceptance In-
specticn, shall not be offered for acceptance until the cause for the failure has been
determined and cncurred in by the qualifying agency as not affecting the ability of
the capacitors to pass the qualification test requirement.

4.5 Acceptance I-pectio Acceptance inspection shall consist of grouap A
and B. A copy of the test data for groups A and B shall be certified by a responsible

S ccany ofcial of the manufacturer and forwarded to the purchaser for each !at
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4.5.1 Inspectlon lot. An inspection lot sball be as specified in Standard
3J1L-~rD-~i ad ~ c~sit = aza. rs d a single style processed from the

same J'=bo rol. or comblration of rolls of paper, and wherever applicable from
the same prodacon lot of polyester M1m, Linpregmated In Lthe sam-e 1mprentioa
ran having the same voltage radinand mu-be of d1tbleectic ",4d~xn
a ====~ ratio of 20 to 1 between the maximum and minimum nominal cracitance
values. Each lot shall be kept seps.rite, t=o every other lot. Test d&!a shall be
submitted by the martufcturer with each lot. All units belonglIq to a lot shall be
identifed by mens of a code (either letters or numbr at the option of each mana-
facturer).

C 5.2 GrupA ww .d Group A inspection shall consist of the tests and
M22Mintonsetfed2TbSF n Except for subgroup 1, sbstsdcal sampling
andf inspection shall be tn accorane with Standard MIL-STD-105. The test in
subgrczp 1 shall be performed on each apaitr offered for acceptance. The
acceptable qualty levels (AQ.L) shall be as specified In Table VIII. Defects shall
be as ddirned, In Stanbrd M-STD-106.

21ale VILL Gru A inspection

equirnment Metb~d AQL
Examination or ted paragrao paragrapk ( detective)

Seal 3.54.6.2 _

01Dielectric withsntanding qpalcable 01

voltage 3.6 4.6.3 .

Barometric Presure
(flsboer)3.97 4.6.4Mh.±oeruaae 4.6.5 01

Capacitaci 3.9 4.6.6
Dtasipatim fator 3.10 4.6.7

Subgroup 3.3

Phsial&emms 34 4.6.1 1.
Marking 3.21 4.6.1
Workmaship 3.22 to 4. 6. 1

3.12.1.2, incl.

4.5.2. 1 Prcs aeae The process average, as defined In MIL.STD-lO5,
s$ban be computed~ fromE9results of the group A Inspection rt& pertinn to
lots rejected by the group A inspecio shall be included in the process average coan-
puatons, re~drtnes3 of the subsequent disposition. of such lots.



4.5.. Rejected lots. Lots rejected by--OO th ru$ npcinsalbseqregated fron new lots and ths lots ta aepse -setoSc eec-losmay be offered for acceptance onl1y if the manuichurer inspects all units in the
lotfo tos qaltycheacterIst:ics fon eetv ntesample and, after re-movtnq all defective =mits found reinspects the lot usLng the tihter-ed inspectin

C.5 3 B ~eto.Group B inspection sball consist of the test speeci-
fted In Tableit

Table M rupBis.ci

7*9 Raquiraeat paragraph Mthod parsr

. Lre3.19 4.6.16.1

I4.5.3. 1 Seeto o ape A sample shall be selected at raz m from* I euch Inspection lotat pawed group A Inspection. The manutactarer may use
az sample size and corresponding mneeptance number shown In Tabe X provid* tOat (1) the sample size is selected before the life test begins and (2) the sample
3i1m selected Is in the group of sample sizes listed for the fainr-rate level for
utmich the Item is certified.

Tabli X Samplbg for gru B tespection

Aceptazwe mnmber for umactmru
sample sze cerified for failure-rate level of:

30 0

so 1 0
114 2 .**
147 3, ; 2 0*

Thissampe ai wtused for the Indicated failure-rate level;

4.5.3.2 Falae ngop B IspectouI fan Inspection lotIs rejected as a
result of falr to paws group B Inspection, the lot shall not be resubmitted to the

pouigactivity.

454Failure-rate inspection.

454.1 Certult4on of failure-rate level. Certificatiou of the failure-rate
level applicable to a uaifedcapacitor shall begrante by the quallf.ying activity
upon the manufactutrer's submission of sufficient evidence that capacitors from

I5
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current prodction consistently meet the Mflure-rate level for which certcation is
desired. Granting of initial qulflca=con a.rmval .,! e ='--t2 all the' ' mesa M (3 ercent per , OW hours) level. Certification at lower filuxre-m,,_ levels and

retentionf certification at the established failure-rate level shall be based unon
ac-mulated data I.rom completed life tests.

4.54. 2 Life test records. 7me manaflacar- shall malntln records of life
btest similar to Tables XI and XU. Life tests on every production lot that has been
submitted for acceptame inspecticn shall be included.

4.5.4.3 Ektm-ded life tests. For the purpose f falre-rate Inspectio, the
dmation of the life test on any sample, or portion of a sample, may be extended to
2, 000 hours. 7he decion to thus extend the life test shall be made b tfre the life
tst Is started, at wich time the scheduled test-completion dete, lot number, sam-
ple size and test duration shall be enterd in the record. Samples subjected to the

4 2, 000-hour life test shall include both the smallest and larest capacitance values
ttL each voltue rating in producdon. At least 20 percen-but not more tan 50
pereent--od the cra-s lc.Tgped != s "est record shall represent units that

* f stall hav been sabjeted to the 2, 000-hoar life test.

4.5.4.4 Failure-rate charts. The manuaturer shall malntain a continuing

I plot of total filures versus accumulated unit-houzs of test time on charts of the
shown In Figure L These chLrts Indicate the maximum number of failures

permitted for the unit-hoars accumulated In order to obtin certification o failure-
rate level (line A) and for retention of the certification of the established failure-
rate level (ne B). All data from coecutIvely completed life tests shal be In-
claded l, the plot, whether the lot was accepted or rejected. . .

I • 4.5.4.5 ReIndtatlonof dat accumulation. Whenever the plot at failures

versus accumulated test ueit-hours crosses either line A or line B, the manafac-
turer shall Initiate a new chart. The mnnut r m ainbin two charts con-
carrently, one corresponding to his cmrrently established farlure rate and one cor-
responding to the next lower fa.lnmY rate, for which certification is being sought.
The criteria for relnitiatiug the cbarts shall be applied to each chart separately.
In any event new charts shall be Initiated at least once each 8 months for failure
rates , N, and 0 and at least once each 18 months for failure rate P, or at any
time when the manufactarer makes a chang In the design, materials, or processes
which, in the opinon of the qmiyi activity, would have an appreciable effect on

4.5.4.8 Submission of test records.

4.5.4.8.1 Mfailurerate. Themanufactrvrshallsubmittothequalffying
activity test records (see Table XIW that are suffcent to substantiate that the failure
rate does not exceed the established failre-rate level of 3 percent, not longer than
6 months after granllng.of qualification. Figure 1 shows minimum unit-hours and
failue permissble.

4.5.4. 8. 2 N 0 P failure rates. When a number of test-unit-hours and
associate number ti lfes sl t to warrant certification at a lower estab-
lished faflure-rate level (see FIgre 1) have been accumulated in the test record
(see Table XI, the manufacturer may apply to the qualif7nq activity for such certi-
fcation. 7Te data submitted shall be certified by a resporsible company offIcIAl.

50
544& 0 - 5.



26

24

20
R RG 0

~14

10

IAPR

0
5000 100,000 150,000 200,000

TOTAL TEST TIM(
(unit-boars)

Figure 1. Determlnatim of established filure-ate level

0



26

24. . . .

RIIO
'S - -

.~ . . . ..

10

- -

4 .. 4

. 100,000 200,00 300,000 400,0 500,00 600,000

81



26

24

20

A 10 1

1 12

6

2

0
14I08 24~06 3x106 44106 5,106 6x1(36

TOTAL TEST Tr-
unit-ho* IFigure 1. (cotinued)

~ 62



28

24

lis
146

12

F... 1. .(.o. . .).&

4,4t

0-



Table XI Eatablts ment of failureat

Trt- N' Imber Summation SiummattoLot nit- of at tet- Of
number hours ftalrse unit-o rs fallures

S4.5.4.. 3 Correction of failure-rate level. The esteblished failure-rate level
sball be subject to recertification at a corrected level if the number of failures
recorded in the tsst record (see Table XII) exceeds the applicable line B for the
mactrer t s established ftile-rate level. Me mas-ftcturer shall notify the
q1uafying activtty on a weekly basis wher, ver the summation of completed test-unit
falIres exceeds the applicabi ine B for -Ia -2 turer's established falure-
rate level. Failure to meet the manafacturer's estalished Jlure-rate level will

-result In corrected certification of established failure-rate level at a higher level
or removal from the approved sources of supply for qualified electronc parLs lst.

4.5.4. 8. 4 Exemption of data from determination of failure-rate leveL Where
a life test is known to be fanlty, either as a result of test-equipment fale -or as a
result of an error in maufacturing the lot, the test dat obtained shall be entered

,in the test record and submitted to the qualifying activity along with a complete ex-
pation. The qualifying activity shall then decide whether the failure shall be used
in the computation of established failure rate. There shll be no dIbt In the opinionof the qua n activity that the explanation Is vaid and Uwee shall be ample tech-
nkal and statistical evldence that the type of error In manufacturing or the equip-
meat failare Is unusual and not typical. r

4.8 Methods o! examinaion and test

4. 6. 1 Visual and mecancal examination. Capacitors shl l be inspected to
verifythat the materials, desti, construction, physical dlmensions, marking, andworkmansip are in accordance with the applicable requirements. Conformance to

the material, desig, and construction features of the qualified capacitors shall be
ersured by inspectn of the product at whatever point in the ma -t process
Is deemed to be most suitable. (See 3.1, 3.3 to 3.4.2, and 3.21 to 3.22.1.2.)

4.6.2 Seal. Capacitors sballbe st;bilized at room temp-rature prior to
immersion F "a-m-",Imn of 1 minute In oil maintained at a temperature of 1250
+50C. For capacitors with a liquid impreg=n, the following seal test may be sub-
stituted: Capacitors sball be placed on a clean sheet of absorbeut paper and
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exposed to 1250450c for a minimum of I hour. Capacitors to be subjected to the
temperature- and Immersion-cycllnq and salt-spray bests may be excluded from
this test until after completion of the t--.erstare- =d4-immersloa-cycllng and salt-
spray tests. (See 3. 5.)

4. . 3 DLelectric ithstan ding ',ltaqe. CapaxcItrs shall be tested as spechfIed
in TaWie XI. The surge current shall be limited to between 5 milliamperes and
1 azxpere. When necessary, a suitable current-limiti.q resistor shall be inserted
into the circuit. At least 95 percent of the specified potpntial (see Table XI shall
appear across the trmilmls of the capae- i-r prior to, and during, the period of
time specified. A suitable means shall be used to detect momentary or permanent
breakdown. Capacitars shall then be vvially examined for evidence of damage.
(See 3.r,. .

TaIl* XMf. Dielectrtc vtthstanftg voltage

J I

A .ime test
diagram Test comectton e "'__ ites)

Terminal-to- I to 2 0 1

Terminal-to- 1 and 2 2 13/

css* to case

ITS percent rated dcvoltage aifter temperature- and immerlion-
'Win andmotature-retetance test.fi I iti mrit m re eltagiie aterli. >

/Fr t sbg I a ccep tenspection seed in 4.5.2, the
Cscttors shall bie subjected, at the option ot the mu acturer, to

I the application of 250 percent ot ated dc pential, for not les than
5 seconds, or 200 percent for o ls" than 15 secacds.

!/Fbr acceptance inspection, applicatons otpotstlamay bema&h -

betwee each terminal tdzdivlally and the cas.

4.6.4 Barometric pressure gflasover). (See 3.7.) Capacitors shall be
tested In accordance with method 105 of Standard MIL-STD-202. Th following
details shall apply:

(a) 1&kundtnq-- By normal mounting means.
(b) Test-condition letter -- B
(c) Test during subjection to reduced pressure -- A potential equal to

125 percent of rated dc voltage (see 3. 1) shall be applied for at Iast 1 miute be-
tween each terminal and every other termlml In tarn and between the case and each
terminal not connected to the case. A suitable means shall be used to detect momen-
tar7 or permanent breakdown. Capacitors shall then be visually examined for
evidence of damage.

i el ,U
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4. 8.5 I u=atlcn resistance. (See 3 )Capactors shall1 be tested in ac-
= with =eftd 2Cf2 ~ iML~~22 The following details and

exceptions shall apply

(a) TetptntialApotentil. al tdo e-tae o ,(see 3.1) or
5Wvlsdc, whichever is".e

(b) Points of measurements

L Term1ma-tO-term-hn.I ulatlon resistane shall be measur~ed
between terrn l at 125OZ30c, and at 2±Cor corrected thereto.

2. Terminlo-case -- 7he mneasurement shall be made between
each terminal and the case at 2oC.

Wc Time constant - The time ~z tof the messurement circuit
shall be not greater then 30 seconds.

with meto W CaS ULSD M Tb olwidtis shall beir

(a) Test frequny -- 1, 0O0M1W c~r les per second (cps).
(b) Limit of accuracy -- Shall be .ithin ±1 percent.

4.6.7 1speonfa~ctor. (See 3. 10.) The dissipation factor of each capaci-
tor shall be msured at an ac voltage not ;reater than 20 percent of the rated do
voltaqe (see 3.1)L at a frequency of 1, 000=ll cps. Measurement accuracy shall

4.8.8 ncWasouny.m-3 1) Cipacitors sballbe tested in

(b) Tst-cond±1on letter -- B.I~(c Dhectlon and daratloa of dtc -4b1orsin each of 2mubialy
to the cylindrical axis.

~. j J(d) feassurements curing vflratk~oa -- 1)irio the last cycle in each
direction, an electrical measurement shall" be made to detect momentary or per-
manent breakdown or open circuit.

(e) Enmlnat~on after vibraic - Capacitors shall be visually examined
for evid~ence of mechanical dnaae.

j4.8. 9 Temperature and linrn'ersion oyln.(See 3.12.)

4.8. 9. 1 Temperatmre cclin . Ca~cIers shall be tested in accordnce with
method 102 of Satrd MI-SD- . following details and exceptions shall

(a)Tet-ondtin ettr - , excep ha durin step 1capacitors

shlUecniine t-5+03C
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4. .9.2 Immersicn c-rlin.. WIthin 4 to 24 hours after completion of tern-
cyctIze np%.zr !1 etse !- 1-cordance with mnethod 1N4 of

Standrd ML-STD-2C2. "ne following detalls and exceptins shall apply:

(a) Test-=n&tin letter - B.
(b) Ueasure=ents after final cycle - Tbe dielectric w~thtanding volt-

a: and Insulation resistance at 250C of all capacitors shall be measured as sped-
rAd I- C &3 and 4. S. 5,rspectively.

4. 8. 10 Salt spray ( on) (See 3.13. ) Capacibrs shall be tested in
aaordawe with method 101 of Stanard MIL-STI- . The following details and
emcetions shall apply:

(a) Applicable salt solution - The salt solution co entration shall be

NI W Ts omro lttr -B
(cMeasurements after exosr -- Not applicable.

I-After this test, capacitor shall be visually examined for evidence of harmful cor-
roon and obliteration of marking.

4. .11 So 3&.) Capacitorsshallbe estedinaccordancewith
method 2W L ofIL7-UD-2 The following detils shl appr.

I (a) Test-con±itn letter - C.
(b) Electricallo dg shock-- Ding the test, a potential of

125 percent of the rated & wrking volt (see 3.1) shall be applied between the

'I I terminals of each capacior under test- -

(e) Measurements during and after shock -- During the test, a cathode-
ray oscilloscope or otber comparable means shall be used as an Indicating device In
determining any electrical failures. After the test, capacitors shall be visually
examlned for evidence of breakdown, arcing,. fractures, and other visible mechani-
cal damage.

4.6.12 Moisture resistance. CSee 3.15.) Capacitars shall be tested in ac-
cordance with method iCW test condition A, of Standard lJIL-STD-202, except that
no measurements shall be made before and after cycling. Capacitors shall then be
tested in accordance with method 108 of Standard MIL-STD-20. The following
details and exceptions shall apply.

-(a) 1ountIng - Capacitrs shall be rigidly mounted by the body except
during measurements.

(b) nitial measurements - Not applicable.
(c) PoW atIOU voltage - During stets 1 to 8, inClsive, a dC ptent ial

of 100 volts shall be applied across the terminals of 50 percent of the capacitors.
No potential shall be applied to the remaining 50 percent of the capacitors.

(d) Laading voltage -- Not applicable.
(e) Final measurements -- After the final cycle, the capacitors shall

be conditioned at 250-EC and a relative humtidity of 50±5 percent for a period of at
least 22 boars but not more than 24 hours. The dielectric withstaing voltage and
Insulation resistance at 250C of all capacitors shall be measured as specified in
4.8.3 and 4.8. 5, respectvly.

-7
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After this test, capacitors shall be visually examied for evidence of barmful cor-rosion and o iteritlion of mm-kin..

4.6.13 Acceleratloc. (See 3.16.)

4. 8. 1& I Mounng, Capacitors shall be rigidly mounted by the body to an
acceleration-test appra&s.

4. .13.2 Procedure. The capacitors shall then be subjected to a constant
acceleration of 50 grvity units for a period of 5 seconds in each of 3 mutally per-
pendicular planes. The test planes shall be psrallel to the cyllirical axis, perpea-
dtcular to the cylindrical axis, and perpendcular to the cyllndrlcal axis with the
capacitor rotated 9". Darag the test, 125 percent of rated do voltaap (see 3.1)
shall be app ied betwen the termizrls of the capacitor. Daring the test, a cathode-
ray oscilloscope or other comparable means shall be used as an Indicating device
In determining any electrical failures. After the test, capacitors shell be visually
examined for evidence of breakdown, arcing, and other visible mechanical damage.

4.8.14 Lead bend. Wire-lead termiab shall be bent thrcc 0D Oat a point
1/4 Inch frmte oyo the capacitor, with the radius; of curvmbire at the bend
approximately 1/U2 Inch. The termra ls shall be clamped to within 3/84e1/84 inch

: 'ed about th oriI~ l axis of the b:ent terminal throng 360o in alternatin direc-,

tlions for 5 rotations at the rate of approximately 5 seconds per rotation. (See 3.17.)

"= ,, , 4.6.15 Low temperature and capacitance hange with temperahnr. (See

"4.6.15.1 Low temperatre. Capacitors shallbe placed in achamber main-
.tained at -55o _3'JC, and rated ac voltage (see 3. 1) shall be applied at this condition
for 48±4 houtrs. 7lbe air within the co-dtionin chamnber sha be circulate&.

4. 0. 15.2 Ca itance change with temperature. At the cowlsin of the test

specified In 4. 6.15. 1, capacitance measurements shall be made as specified in
4. 6. 6, except that measurements shall be made at -55O±3°C, 250±50C, and 1250
*3°C. The -550C measurement shall be made before the capacitors are removed

c hcafrom the conditioning chamuer. The measurement at each temperature shall be!.[ _..': recorded when two successive redig taken at 5-minate Intervals Indcate no .

change in capacitane. Capacitors shall then be visually examined for evidence of
breakdown, arc% arnd other visibe mechanical damage.

4.S.16 Lfe. (See 3.19.)

4. 6. 16. 1 For u or accetae i Capacitors shall be
subjected to 140 percent of the rated de volt (see. TI)at a temperature of 1250
t3OC for 258 hours. During the conditioning, capacitors shall be separated by a
ditance of nt less than 1 Inch. A circulatn of air sbal be provided to
prevent the temperature within 6 nhes of any capacitor from departing more than

'2°C from the nominal ambient temperature of the chamber. adlatlon shall not be
used as a means of heating the chamber. 7he surge current shall be limited to be-
tween 5 milliamperes and I ampere. When necessary, a suitable current-limiting
resistor shall be Inserted Into the ci.-nont. At the conclusion of this test, the capa-
ci rs shall be returned to the Inspection cnditions specified In 4.2 and shall be

88
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visaally examined for leakage of impregnant or flflln compound and Weformaticn of
case. Insulation resistance at 250C, capacitance, and dissipation factor shall then
be measured as specified in 4. 8. 5, 4. 6. 6, and 4. 6. 7, respectively.

4.6.16.2 For 2, 000-bour test. Capacitors that have been subjected to the
250-ho'ur test (see 4. .1. 1) shall be tested for an a tio period ci 1,750 hours
in accordance with 4. 6.1& 1.

4.6.17 Flashpoint of impregnant or filling compound. The flashpoint of I=-
pregnant or filling compound shall be measured as specified in Pubacation D92-52,
except that the fire point and precision do not apply. The word 'Impregnantw shall
be substituted for the word 'oil' throughout the test method. (See 3.20.)

5. PREPARATION FOR DELIVERY

5. 1 Preservation and packaqlnq. (See 6. 2.)

5.1.1 Level A. Caracitors shall be individually protected and _=it-pack-ged
in accordance with method M of Specification MIL-P-118. Unless otherwise spec-

* lied (see 6. 2), 5-unilt packages or a multiple thereof shall be further packaged in
intermediate containers conforming to Specification PPP-B-58, PPP-B-67r, or *

MIL-B-4229. The gross weight of the Intermediate container shall not exceed 10
pounds.

5.1.2 Level C. Capacitors shall be afforded preservation and packaging In
accordance with the mamfactnrer's normal commercial practice.

5.2 Packing. (See 8.2.) 1
5.2.1 Level A. Capacitors packkqed as specified (see 8.2) shall be packed

In overseas-type wirebound wood, wood-cleated fiberboard, wood-cleated plywood,
nailed wood, fiber (class 2 or 3, as specified (see . 2)), or wood-cleated paper-
overlaid boxes conforming to Specifications PPP-B-585, PPP-B-591, PPP-B-601,
PPP-B-838, and MIL-B-10377, respectively, at the option of the mamifaturer.
Shipping containers shall have case liners conforming to Specificatio MIL-1-10547;
the case liners shall be closed and sealed in accordance with the appendix thereto.

; I Case liners for boxes conforming to Specification PPP-B-636 may be omitted, pro-
I vided that the center and edge seams and manufactarers' joints are sealed with tape,

at least lI inches wide, conforming to type II, class 1, of Specificatio PPP-T-e0.
Box closures and strapping shall be as specified in the applicable box specification
or appendix thereto. Fiber boxes conforming to Specification PPP-B-36 may be
banded with tape conforming to type IV of Specification PPP-T-97 and appendix
thereto Instead of steel shaps. The gross weight of wood boxes 3all, not exceed
200 pounds; fiberboard boxes shall not exceed the weight limitations of the appli-
cable box specification. -

5.2.2 Level B. Capacitors packaged as specified (see 8.2) shall be packed
in domestic-type wireboond wood, wood-cleated fiberbcard, wood-cleated plywood,
nailed wood, fiber, or wood-cleated paper-overlaid boxes conforming to Specif a-
tions PPP-B-585, PPP-B-591, PPP-B-601, PPP-B-MI, PPP-B-M36 and MIL-
B-10377, respectively, at the option of the manufacturer. Box cosmres shall be

eg
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as the b cx cra~o azpencix theet. t z
wei1:nt d~ wc'.N bcxes -Sa -C" ex--ie-i ;%-mC 'zuis: erixard bxes s!.all no ct eed
the weicht i.:=ttcns ct the az lica*_ie tvc s:e=' "at."On.

I 5.2.3 L.e,el C. C3-ac:tackz-ed as s.-c:fLad (see 6. 2) s!=11 Ite zaced

in -- ~'~C!± the, sieaM iz Crly used for the crrcse. in a =a-
ter that rill e sure acce.-:nce by cczinca car-er azd safe delivery at destia-ncn

==pig t~d-ers sha-L-- =--ply wIt the Uniffrm F'relqht Cassi!cn_ Rui'es, or
rect idcns c! other car riers, as aFplicable to the mode of transpart±lcn.

5. 2.4 Gecer a. Mrofar as --ssible and prxctical, exterior canrtL ers s all
be riorm I- -nape and size, shall be of the minimum cube and tae consistent w4-th
the protction required, and shall contain identical quantities of Identical Items.

5.3 Mrking. In adition to any special marking required by the contract or
Order, unit pack s, intermedate pcages, and ecterior sipping containers shallSbe marked i ccordusce with Suuxard MM-STD-129. (See 6.2.)

6.l N07

6.1 Intended use. The capacitors covered by this specification are Intendedj for use in any equipment where known o'ders of high reliability are required.

6. 2 9-derlg d-Proci-eme-nt, _dc ents sbould specify the following:ii (a) TIhe complete item number and the title, numnber, and date of the
applicable Item requirements sheet (See L i and 3.1.)

(b) Thi., number, and date of this specification.S! .(c) Levlsofreeraton andpackingIand packing, and applicableSmaring. (See section 5.)

! d) Number of unit packages, if other than that specified In 5. 1.1.t (e ls ffbe.(e ..1
6. 2.: Inirect shipments. Tbe packaging, packing, and markin specified

tisectlon 5 apply only to direct purchases by, or direct shipments to, the govern-
ment and are not Intended to apply to contracts or orders between the manufnctzzer
and other procuring activities.

6. 3 Qulf[ain With respect to prodxt requiring qualifiation, awards
will be made only for those products that, prior to the time set for opening of bids,
have been tested and approved by the qualifying activity for inclusion In the appli-
cable approved sources 3-supply for qualified electronic parts list. The activity
responslble for the approved sources of supply for qualified electronic parts list
I me7.

6. 3. 1 Faflure-rate-level qualififatIon. Where the invitation for bid specifies

faflnre-ra.e level below the M level, awards will be made only for those products
that have been approved prior to the bid-opening date by the qualifyin activity as
meeting the f1ilre-rate level specified in the Invitation for bid.
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6A. 4 mcnt"n. Cizacitors covP-red by th-s specification hz7be =tdy

be en==bered in service.
e. 5 Aztal faiI-e --ae. IThe actual fail_,e rate of indi-dual cts zzfered for

a=-e-vzce will, in prxa oe corsId~erably better than the certlf!ea: Ievel , e
the =azulacturer must =&alaa a == oe vrc alrert ee nome
to obtain adrti -- tfcto n oesr ceim fahg ecnaeo

Table XIV. 1Filure rates

Filure rate (% per 1000 lamrs)

Certifed failure- rate Sample Accto eepane e
level (%per 1000 bors) size mmber 1l of 20lots 2 t 10tots

3 30 0 0.16 4.3
3 so 1 0.37 3.03 114 2 0.58 :.3.0 4

-,3 . 147 .3 - 0.14 3.0
3 300 8 1.30 3.0
1 s0 ~ 0 . 0.05 1.6
1 114 1 0.25 2.1 a
1 147 2 0.48 2.3

*1 30 a 0.88 2.4
0.1 147 0 0.029 0.871
0.1 300 1 0.094 0.80j0.01 300 0 0.015 0.43

hsabindlu cricandu iay bere chevermd byo~ans thegouh capacifaton

voltage, or at lower temperatures, or both. Factors by which falurze rates are to
be mnultiplied ane ctions other than maximam are sbown on.-igre 2.

67 IIpentclcpctr A liquid-impregnated cipacitor Is ow
lnwichid1~H pennisdmirantly contained within the foil-and-paper

wbndlnq but does not occupy substantially all the case volume not required by the
capacitor element and Its connectlons.
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88 gl-~le pctr A ~uid-Miled maciar L% OMe in *&ih aliquid tmpregoat o es =sbmtafly all the Case wlue not reqaIred by thecapacitor element and it connecttons. Space may be alowed for ezpnsion of theliquid under tmpera2tr -artions.

voltage, c the sum zf t de voltage and the peak ac wita, vIded tft thepeak ac voltage does not exceed 20 percent of the rai n at Lj cps, 15 percent at120 cps, or 1 percent at 10,000 cps. Where heavy trnlent or palse carrents areeacountered, the requfremens of this speciftcation are not sumkdeat to garaateeWISfactory perftmanc% and due allowance must therore be made In the selec-
tion of a capacitor.

0TCM When Gowernent drawbngs, spectcaL wn, or other data are used
rr any purpose other than in connectinz wth a deftnitl elate Government pro-

curement operadlom the United States Government thre tours no respownED7
* ~ ~ nr any obligaRm whaboever; and the fact that the Government may Ixow forruz-late furnished, or tn any wT supplied tLe Said dmin , speif-e,'o, or othpdMa is rot to be regrded by implcaton or otber e as In any manner lUcen qIthe holder or any other person or corporadion or caeybq any right or permij-

Zi to manuacire use. or sell any patented toventim~ that may In any Ma berelated thereto.

73

I

. .. . . *

. ... IF - "- " -
-



q~ T*&rary 1960

MiliTARY SPECF1CATMQ

CAPAMiORS, FIXE, PAPER (OR P.APER-PLASTIC)
DIEEMUG C, DIRECT-CTJRENr, ESTBLISHED RELLAB1LMr

(HEMETCALLY SELED IN METALLIC CASES)

This uuiyl-nt fmus a part at mfteamm X]C-C=O dated 2 Mrsar7 1960.

2L 201 3cce - Ths supplement ILsts thle Itemn Reqirements Sbeets

which refewe this spedftlon.

00£/ Caaios td e s ~ia 0 volt, 125C

000/ Capacitors, ezad, metial case, tmbuar 3Wc volt, 125 0C

- I0000/3 Capacitors, ftzed, metal cse, tubular 400 volt, 1250C

0000/4 Capacit=r, ftmd, metal case, tubular 800 volt, 1250'C
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The complete requirements for procurement of capacitors
described hereon shall consist of all the requirements

a specified hereon and all the requiremnts specified in
Specificatioa iL-..

Ii
1~P ~-A II/S4

Fiure I - Dimessions and Circuit Diagram
1. All dimensions _ - Inches. +

S2. Leads shall be of solid vire, 1-3/8 _0 long,,
axially loct~aed; N;o. 22 AVG for cases .235
uad .312 in ditameter and No. 20 AVG for cases

S.400 through I in diameter.

• IT=/ NAME : Capacitor, fixed, tubular
I (RTT-OSECTION S DUNe.

Working Voltage : 200 v dc
i ~ Capaci~tance Data:

ated Capacitance : me Table III

Tolerance : so* Table 11I
•Dielectric : papoar or paper-polyemtor fill. "
[•Constructic= : extended fail type

eCircuit dia1gram : s ee Figure I

SYE: 00o/1

Type-case : tubular meta, hermetically
f Froaled.td Dimensions e i ee Table III

TERMINAL DATA
(R-=t ty :twoType l axial wire leads
Dimensions .3see Figuref ) .4N00G DATA o brackets or bonding

| "EMIPERATUR RATING: -55"C to +125"C

PA ____________ Oke

a" JANc Capacitor, fixed, tubular, paper l

or paper-polyester f ile dielectric 00/
o ol0 v d dctil -Capacitance D " 2

acT

l ~ ~ TlrnessTbeII - fl

Dilcrcpae rppe-oyse
f



fit 5910

PSybol Rate Symbol Tolerance

100010

0 c I L ecl20);0 .1

Table I - Failure Rate Table 1Cs- CapacitancefPercent per Tolerance
1000 hours

(90% confidence level)

Item Fail,l C~aci c Case Dimensions...
| Number, lte ( aacitancel Tolerance A+1/32 +. 015

00011-62-NNOP .056 , L 1/16 .35
f inches inchesSO(X)O/1-U 2- N l,],O,P ! .0056 1 , L 13/16 .•235

0000/1482- I,N,O,P .0068 K, L 13/16 .235
oooo/1-133- N,NO,P .018 K, L 15/16 .312
S000/1-2. X ,N,0PJ .022 K, L 1l/16 .312

- 0000/1-333- | M,N,O,P .033 K, L J1-1/16 !.312 "" o0000/1473- N,N,O,F .047 K, L 15/16 .400

1oooo/143- N,N,,P .068 K, L 1-3/16 .400
0000/1-104- M,N,O,P .10 I , L 1-7/16 .400
0o0/1-154- K,,O,p .15 1.L 1-1/8 .56 2

OO0/1-224- 1,N,O,P -2 I . L 1-3/8 .562
0000/1-334- |,NO,P ..33 . L 1-5/8 .562
0000/1-474- ,,NO,P .47 K, L 1-5/8 .670
0000/1-68- 3,No,P .6 G8 T , L 1-7/8 .750
0000/1-105- ,N,oP 1 1o_ _0 L 12/8 I .750

1- Complete Item Number will include additional
symbols to indicate Failure Rate and Capacitance

' Tolerance - - 1t
izample: 0000/1 N 473 K

S - Failure Ca~kcitance

Table III Capacitances and Dimensions '

SCpacitor,fixed,tutlr,paper or my
paIiper-polye ter fi:lm dielectric 000/• m ' ,Nm 20 v dc 0I 0I/I
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Ij The ocaplete requirements for procurwmnt of capacitors
I dSCribed bezeo shall cossist of all vhe requirments

specified bereon and all the requirements specified in

IaFire 1 Dimenslons and Circuit Diagram

1. ll dimesios i- inches.
2. Leads shall be of solid vire, 1-3/ +1long.

a" .312 Ja daeter and No. 10 AVG for cases
.400 tbrhk I in d1*setw-.

I IM NANZ Capacitor, fixed, tubular
Qu~r7 C M S? one

tWorkag o-ltage 30O v ft
I liii Capacitance Data:

Rated Ca citance : see Table III
Tel: see Table 11

Dielectric : paper or paper-polyester film
Owtrctioa : etended foil type
Circuit diagram : see Figure 1

PILI RATZ sea" Table I
£ lr- : 0000/2

I TUDATA
c.ame : tubular metal, hermetically

sealed
vlnio-- : see Table III

-- an,=t : tw

Type : axial wire leads• Dimensalw a" ri viw- I
M IeOWTIG DTA breakets or bonding

TWWU IT ATIJM -556C to +125'C

- ' Capacitor, f lxie tubular, paper or I M W WM
Spasper-polyeter fila dielectric 0000/2

.de

no ww af
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Symbol Rate Symbol Tolertnce

l 1 3. K t 0
-1 1. L t 20%

P .01

Table I - Failure Rate Table 1- Capacitance
f Percent per Tolerance

aft1  1000 hoursii I (90% conftidence icel) i

Item Failure Capacitance Case Dimensions:00ber l72 ate Capacitance Tolerance + ,

0000/2-17- IN,,O,P .0147 I , L 13/16 .30000/2-153- 1,1,0,pl ,015 iq L 115/16 .312

OO0/2-223- N,N,O,P .022 1, L 1-1/16 .312
0000/2-333- !,NO,P .033 I , L 1-1/16 .400
0000/2-15- ii,RO,P .07 1, L 1-3/32 .40sit 0000/i--S l,Z,O,Pl .068 I , L l1-13/32l .400
0000oo/2-104- lX,X,0,7 .1OO Kr L 1 -1/8 .562
0000o/2-134- I ,N,o,Pl .15 I , L I1-3/8 .562
0000/2-224- IX,Jo,P .22 K, L 1-3/8 .562
0000/2-334- N,X,O,P .33 K, L 1-3/4 .670
0000/2-474- 9,1O,P .47 X, L 2-1/8 .750
0000/2-64- I,N,O,P .68 X, L 2-3/S .750
0000/2-10- ,I,,o, 1 1.0 ', L 2-1/8 1.0

1.- Complete Item mber ill include additional
symbols to indicate Failure Rate and Capacitance
Tolerance -

Izmasple: 0000/2 N 473 X

Failure Capacitance
late Tolerance

T&W I - Capacitances and Dimensions -

; I

Capacitor .fixod, tubular ,paper or TURO WET
papei-polyester film dielectric 0000/2

. .:300 -e _0_ /

t

=!

-so
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j~ii

di The ccmplete requirements for procurement of capacitors
A described hereon shall consist of all the requirements

s -ec-fyed hereon and all the requirments sp3eified in
Specification NIL-C-O000.

qA

!lil

Figure 1 - Dimensions and Circuit Diagram

4l1 1. All dimensions in inches.
2. Leads shall be of solid

axially located; No. 22 AVG for cases .235
, and .312 in diameter and No. 20 AVG for cases

.400 through 1 in diameter.

ITSI MANS : Capacitor, fixed, tubular

__ _ _or SECTIONS : One

I Working Voltag : 400 v de, ~~~~~~~~~Capacitance Data: ... " :°..: * '.

, Rated Capacitance see Table III
Tolerance : see Table II

Dielectric : paper or paper-polyester film
Construction : extended foil type
Circuit dizgram : see Figure 1

FAILUE RATZ . see Table I
ST-: 0000/3

Casa tubular metal, hermetically
sealed

Dimaensicns see Table III

TERMINAL DATA m he-t •
I ~~~~quantizty • tvo ' -. --

.Type : axial wire leads
Dimensions : age Figure I

MONIorlNG DATA : bracketsI or bonding

p TEM/PERATURE RATING :-59C to +125"C

0-W GOCpcitor, fixed, tubular, paper or I OJ '

paper-polyester film dielectric 000/3

I " -WW1W. W t d 2
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Symbol Rate syblIlrn4

is,

v 3. t 0
110 3

N~ 0. L t 20%

0 .1

'41 Table I -Failure, Rate Table 11 Capacitance
Syo etce ycet per Tolerance
r'.1000 hours

a(M confideee level)

it bl Failure Capacitance Cus Dimensions

alit limbolerance

Rate Capacitance Tolerance - .
SA!1 ".003

uf lache inches
0000/3-682- 1,3,O,P .0068 K, L 15/16 .312
0000/3-153- 1,3,OP .015 1K L 1-1/6 .312

N0000/3-223- 1,]O,P .022 K, L 15/16 .400
0000/3-333- 1,N1O, .033 1, L 1-1/16 .400 I

ij 0000/3-473- N,3,O,P .047 K, L 1-3/16 .400
0000/3-43- 3,1,O,P .068 1, L 1-9/16 .400
0000/3-104- NI.OP .10 K, L 1-1/4 .562

0000/3-24 ,XlOP .22 K, L 1-1/2 .670
0000/3-334- 3,1,O,P .33 K, L 1-7/8 .670
0000/3-414- 3,1,OP .47 K. L 2-1/8 .750
0000/3-824- N,3,0, .68 1, L 2-3/8 .750
0000/3-105- ,3,O,1P .1.0 K, L 2-1/4 1.000

1- Complete Itm Nmber Vill include additional
symbols to indicate Failure Rate and Capacitance
Tolerance -**~

ample: 0000/3 N 473 X

Failure Cmaacitnuc*. .... : late Tolerance

Table III -Cap&acitances and Dimensions

f-o i.W Cspacitor,fixed,tub-lar,paper or
paper-polyester flm. dielectric 0000/3

22

I;

/V

, I I~l I I I9



-l - *---_____ ,--

The complete requirements for procurement of capacitors
described hereon shall consist of all the requirements
specified berawn and all the requirements specified in
Spcitficatioa KIL-C-OO0.

.111

Figure 1 - Diumnio es and Circuit Diagram

1. All dimensions in inches.
l2ads shall be of solid vire, 1-3/8 +1 longaxially located; No. 22 ANG for cases .233.

and .312 in diameter and No. 20 AVG for cases
.400 through I Is diameter.

lYNN MANE . Capacitor, fixed, tubularQUATITY-O, S=CJ[IOK GaOn
3AL.T I O DATA
-h Wrking Voltage 600 w de

Capacitance Data: 6 v

Rated Capacitance : see Table III
Tolerance : see Table II

Dielectric : paper or paper-polyester film
SConstruction " extended foil type
Circuit diagrma : see Figure 1

FAILUR RATE . see Table I

MrDATA
Type e tubular metal, hermeticallysealed

Dimensions . see Table IIITUXINA L DATA
Type axial wire leads

Dimemalons see Figure 1
MOMNTING DATA brackets or bondingT EPRATURE EATING -33'C to +125C

Capacitor, fixedtubularpaper or
paper-polyester film dielectric 0000/4

600 v dc: a

83
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SymLbol Rathe Symbol [ e!erance

I. L t 20*

091

U P .01

Table I - rail--* Rate Table 11 Capacitance
Perent per Tolerance1000 bouSt

(1Ta Confidence level)

Flure ae pacitance Case DimnionNubr hte C pTolerance .015(0% confidenc, level)

iI _ _.®

uf inches inches
0000/44U- ms,O,P .0068 1, L 1-1116 .312
0000/4-153- M,NO,P .015 K, L 1-1/16 .400

* 0000/4-23- M,NO,P .022 K, L 1-3/16 .400
0000/4-3- NXOP .033 K, L 1-9/16 .400
0000/4-473- N,],O,P .047 x, L 1-1/8 .562

go 0000/4-483- I,N,O,P .068 K, L 1-3/3 .562
0000/4-104- N,NO,P .10 ,K, L 1-3/4 .562

-~0000/4-154- N,N,O,P .15 K, L 1-3/4 .6700000/4-224- X,N,O,P .22 K, L 1-7/13 .750J
0000/4-334- N,,o,P .33 K, L 2-5/ .7

[0000/4-474- 3,],0,7i .47 K, L 2-1/8 11.0

I - Complete Item Number vill. include additional
symbols to indicate Failure Rate and Capacitance !

Tolerance -
Imaple: 0000/4 N 473 K

Fail7ure Caiacitazce
Rate Tolerance

Table III- Capacita-ces and Dimensions

Oh. GO Capacitor,fixed .ubular,paper or

paper-polyester ;i]a dielectric!600 v dleno 0000/4

$4 K

.,?I
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1. General. - Information vnntained herein consists of (1)
general requirements taken directly from Specification
MIL-C-0000 and (2) application data obtained from use
history. The inlormation is applicable to capacitors
described on Item Requirement Sheets No.'s 0000/1. 0000/2,
0000/3 and 0000/4. These capacitors are high-reliability,
direct-current (dc), paper or paper-polyester film
(polyethylene terephthalate) dielectric, fixed tubular
capacitors, hermetically sealed in metallic cases.

2. Intended Use. - These capacitors are primarily intended
for filter, by-pass, and blocking purposes where the

a alternating-current (ac) component of the impressed
voltage is small with respect to the dc voltage rating.II The rating given is the steady state dc voltage, or the
a, m of the dc voltage and the peak ac voltage, provided

I that the peak ac voltage does not exceed 20 percent of
the ratifg at 60 cps, 15 percent at 125 cps, or 1 percent
at 10,000 cps. Thee capacitors should not be used, with
an expectance of highly reliable performance, where heavy
transient or pulse currents are encountered.

at3. Rings. - Based on tests contained in Specification
df t IL-C-0000 these capacitors have ratings as follows:

i1 I Service temperature range : -55C through 125eC

Working voltages : 200, 300, 400 and 600 v dc

Insulation resistance (2VC) 00 , 4 6
terminal Greater than 0.6 uf

S: 25,000 megohas ainimum
fi 15,000 mgobm/microfarade

b. terminal to case greater than 10,000 megah--

Insulation resistance (125C)
£ a. terminal to terminal 0e-0.6 uf, greater than 0.6 ad

S250 seg, o minimum
*20 megoas/microfarade
, b. terminal to case : greater than 100 negobms

Dissipation factor (1,000 e
cps) less than 1 percent
Vibration (10-2000 cps at
15G) no opens or intermittents

.~ Salt spray n no harmful corrosion
I -.- , -,

p aper-polyester fil dielectric AD 0000/1, /2,

i !200, 300, 400 and 600 v dc /3 and A4

85
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Shock ( 50 G ) 3 baorts or interwittents
Moisture resistance .L.3 more than 4,000 megcbm
Acceleration (50G for

S sec) no shorts or intermittent*J Capacitance Cbang~e with

temperature -C' +-1 to -101
o 125*C -3 to +10%

4. Altitude Limitations. - Capacitor bushing flasbover voltagelimitations should be taken into consider tion whom
designing circuits for use in guided missiles ad similar
high altitude aplications. The curve below give typical
maxiam voltages which should be taken into consideratiom
whea using tesie capacitors in electronic equipment. Prom
the practical standpoint, these cves indicate that it
my aoetimes be necessary to specify a higher working
voltage capacitor in a larger diameter case in order to
insure satisfactory operati-A of the finished equipment.

I~~~ wvk If

' ' iiiiI .

*I FIGURE I
5. ounting. - Thes capacitors should be mounted such that

the leads are not required to withstand forces arising
from the mus of the capacitor body here shock or high
frequency vibration in likely to be encountered. The
necessity for exercising great care in the use of a
strap or clamp is emphasized. A clamp which pinches the
body too tightly my injure it, either because of the
stress produced in tightening or because of the aggrag tiop
of these stresse by vibration. There are avallable, how-
ever clamps designed to support capacitors sbettevtsujc to"

and vibration.I
THIS DWCCIUfT NOT TO B SDI R R[N

Capacitor, fixed, tubular paper or IMUCAt-U,,'ll' paper-polyester film dielectric AD 0000)/1, /2,

AM s8n 6nO v A an /4
2 5

A,
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II
I . Stability. - Although these capacitors have a fair degree

of stab6lity, their capacitances do change with respect
to tine due to environments. The extent of these changes
under different environmental conditions is Indicated in
the Item Requirements Sheet and discussed in this Appli-
cation Supplement. These changes are in no way connected
with or affected by the initial measured tolerance. A
capacitor which is initially measured to a tolerance of
-!10% can be expected to have exactly the same stability
as one initially measured to a tolerance of ±20%. It
will be no vorse nor no better in relation to any pro-h bable drifting or aging. The only difference in the
tvo capacitors will be that the one measured ±10% may
be expected tQ be closer initially to the nominal capaci-
tance value. Care should be taken, therefore, not to

, • select capacitors of closer tolerance in order to obtain
I t . higher stability.

7. Soldering of Leads. - Care should be taken, when soldering
connecting leads closer than 1/4 inch to the solder seal
in the end of the capacitor, to prevent melting of the
solder seal. Damage to the seal by melting can cause a

* slt leak of the impreguant, entrance of moisture into the

capacitor and its ultimate breakdown.

ill 8. Failure rate. - -

a. At rated conditions. The "actual" failure rate of
individull lots offered for acceptance by a given aanu-

facturer will in general be considerably better than the
failure rate for which approval has been given. This
mactual" failure rate may be as low as one-fourth the
rate for which approval has been granted.

b. At derated conditions. Lover failure rates than
those for which approval has been granted to a given
manufacturer may be achieved by operating the capaci-

* j tors at lower voltage or at lower temperature or both. 
* Factors by which approval failure rates are to be

multiplied under derated conditions are given in

Figure 2. .

THISDOCUMENT NOT TO BN USID 11 PRORW WI'
--- Capacitors, fixed, tubular paper or AM O 7

paper-polyester film dielectric AD 0000/1, /2,

O 00 4/3 and /4

87
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TrDSArflV MiU C

F!gm-e 2 - Liffe at Te~peratu-e andI VoI~e Ra?.iae -A Rating
THI S DOMO NOT TO RZ ZSX) I N PRCCUR-EYM

P-A-.

am- r-W i!;citors, fixed, t-ubuijr p, ar AflUCATION BAT A
per -pol yester film dielectric AD 0000/1, /2,

200, 300, 400O and 600 'v dc /3 ind /A
41
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3. Dielectric Absorption. - Dielectric absorption is defined
as a certain apparent loss in charge vhich is not avail-
able on the capacitor plates, and which varies ith
dielectric material, applied voltage, cherge or dia-
charge time and temperature. The effects of dielectric
absorption show most clearly on RC-tiiing circuits uhere
the voltage amcas one, or several, capacitors has to
change with time in conformance with predicted nonlinear
equations. Dielectric absorption causes dciiations
from theoretical values and so introduces errors.
SKnowledge o the effects of dielectric abeorptioa ca
be extremely helpful in predicting RC-timing circuit~performance.

t ii

t

.... . dZ .ctors, f xed, tubulr paper o 'r , JAM O MU
par-polyester film dielectric AD 0000/1, /2,

200, 300, 400 and 600 v dc /3 and A4

,
I!

55,

Ig
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r Th foloin caaitr ar tnad

- -!

STHIS Doctxxir 'jo TO aE USED Ix puo cutm~ rr Pte,591o

liii

1111
1j r The folloing capacitors are Standard.

~pI (See selection note at lower left hand corner)

Io0000/1 1 682 L
0000/1 3 223 L
0000/1 N 473 L
0000/1 N 683 L
0000/1 N 104 L
0000/1 N 224 L
0000/1 N 474 L

liji

- C 4

-~ vlaM34 o

II

1~
II

200 v dc .0

al

1 ,91

5541 0 - 0- I

f
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11

lit Th* following capacitors are Standard.nr

(See selection note at lower left land rn)!!

0000/2 N 682 L

OO/ 680000/2 N 104 L

0000/2 X 224 L
,- 0000/2 Nq 474 L

I vmnl

!1 Ij

i 1i

t, t,1" c. Capctheflorisgfcapatorslar~aer Soird.MITAI TAIA

gji Se spae-lyennte at lowereleftrinc orer

DD000 6-2 L

!93

Si

.1 I
I I t
I:

I a
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hi' The following capacitors are Standard.
gji(See selection note at lower 1ef t hand corner)

v d0000/3 X 682 L
11*0000/3 N 223 L

0000/3 N 473 L
0000/3 N 683 Lfil0000/3 N 104 L
0000/3 X 224 L

0000/3 N 474 L

IT -WIrMj O8 UI NPOUEXr
O& OCpctrs zd uulr ae rAlIAISAI1

pao-plete il ileti
40 vi dc93000/

WS--00

90,0= $72-

95
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l !l

e!

The following capac:tors are Standard.
(See selection note at lower left hand corner)

0 0000/4 1 223 L
'3000/4 3 473 L

t OOO/4 1 683 L
0000/41N104 L

3 h0000/4 N 224 L
0000/4 X474 L

i 'I

II

1I'.1 -

s ij

1? 'YTHIS DOCUMENT OT TO BI USED IN PROCUREMENT
mw G a, Capaci tors, fixed, tubular, piper or MITAYTADD

I .. paper-polyester film dielectric S 0000/4

'1'
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5. TECENICAL &A8IS Ol RELAY RELIABILITY PROVISIOlM

The infr-_a&cu "is sectdcn is ;resented In a form suitable
for use as a -Idt re ecaing %r re-Isfq a relay stecification.

NOTE
Your attenton is Invitedlo the note mpage 43 (secton 4) of

this volume concernki the use of t.e prototype specifications
and iffe-test samping plans.

A general-purpose relay is an excellent example of a type of part whose reli-
ability Is a function of the number of discrete events, such as operations, rather
than hours of operatioa. The faiure rate of relays should be expressed in percent
In 10, 00W operations to be consist with thos recm=ended !or time-dependnt
parts. From a knowledge of expected system operation, the designer can then cm-
vert relay failure rates to a time base for each relay application.

S -order to limit tte size of the sample and the durationof the test, the quli- "
f~caiontopetimlife test Is basedon 100, 000 operations with no failures In a

sample of 15 relays. This best provides a 77. 5-percet confidence that the haire
rate Is not greater than I percentn 10, 0operations. An operating characteristic+°' +"''; ::  carve for this test gives a 55prcn probabilty that a relay with an actual failure

rate of 0. 4 percent In 10, 000 operations will pass the test.

For a general-pzrpose relay tha Is essentdal3y in contdous production, the
acceptance inspectim lot is taken as a week's prodution. 7 selection of a
100, 000-operation life tt permits the completio of the test in a week. To limit
sample size and the test facilities required, a sequential test plan should be se-
lected. Based on a consumer's risk of 10 percent that the tailure rate will emceed
1 percent in 10, 000 operatons and a producer's risk of 5 percent that a lot with a

' failure rate of 0.4 percent in 10, 000 operatons will be rejected, the sample size
Is determined as 38 retays. Figure 1 represents t tt plan, with *reject" and
accept" lines. In o to provide a certain mnimum risk to the consumer and

to prevet the retaining of three lots before a decson, line A is included in the
nO dec ion" area. A lot test ftunin between the accept line and line A 'urantees

that the consumer has only a 10-percent isk of receiving a lot with a failure rate
as high as 1. 53 percent for 10, 000 operations. If the test plot should fall between
line A and the reject line, all Iots shoeld be reta%'i until a decision Is reached.
At the completion of testiN four lots without a decision, all unshipped lots shall be
accepted If there are 9 or fewer falures and rejected if there are 10 or more fail-

Ii
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10, CO Ooperations, the m-anmfactuxrer should have the option of establishing a failure
rate of 0.01 percent in 10, 000 operations, based on the data of six =~osecz.tj-.e
failure-rate-inspection. tests and the incladed acceptance-Inspection life tests.
Eaying been certified for a failure rate of 0. 01 percent In 10, 000 operatior-s, the
manufacturer should lave the option of establishing a rate of 0. C01 percent !n.
10, C0O operatdcns by submitting each acceptance-Inspection sample to the failure-
rate-Inspection. life test. Based on the data from 70 consecutive tests, a rate of
0. CVO percent i- 10,0OW operidons can be established with a 90-percent corlidence.

Provisions shoullj be included for recertication after Initial certification at
the completion of each !alUme-rate-nspection life test, ba~sed on the previvas 3, 6
or 70 tests. Failure to meet the manufacturer's established failare rate should
result in corrected certfcation at a higher level or removal from the approved
sources of supply for qualifted electronic parts list.

Du~ring all life tests, relays should be monitored for gross malfunction. LifeI requirements on relay cbaracteris-tics; should be measu.red at intermediate points
during the test. For computing failure rates, failures detected by the intermediate-
point measurements shall. be assumed to have occurred halfiay between consecutive

.he lack of suff.Iient test data prevents the establishment of derating curves.
Accelerated testing based on contact currents or operating at higher frequency rates
is highly confrov rWa and should not be included until definitive test data are avail-
able.

101



Guid* for Revtoiat General-PUT2os
Meay SptElfteation MIL-R-5757C

genexal-purpose relays assumed to be In essentall condiaw" production. The6
following "Life* paragraphi should be inclu~ded in the requirements section

3.18 Life. Durlng the test, ,suectfled relays shall show no indication
oF m-Ical resoane due to the freqiewy of the energixzq 'volt-

age aplied to the coil Before and after the ife test, the dielectick
strength, insulation resistance, contact resistance, pickup and drop-
oat voltage (or current), contact bouince, and dc coil resistance shall,
be as specified.

noe quality-mssurance provisios should include the following:

417 hl e lstda folows:

(a) Qualiionspection

(c alr-atinspection-

4.1. 1 epnillt fo a n ufcurr are responsible
for the performneol inspecubons specified herein. Except as
oerwise speciffed, mnufacturers may use their own or any other
laboratory ftcile acceptable to the procuring actt. Recordis

at inpection shall be kept complete and available to the procuringI
acdtivt, as specified i the conat or order. -

4.1 ms1coaiftivi. Unless otherwise specified herein, all

hisecion sa"be iaat room ambient temperature, pressure,

ij4.3 Test q~ment and isetion facilities. Test equipment and
quntity to permit performance of the required Inspection. The
manuofacturer shall establish adeqtmate calibration of test equipment

ditions representative of maenmfcturer's normal production con-
ditions. ilumber7 rela:7s of each type for which qualiffcatlon is

4.4.2 inpcinruie The specimens will be subjected to the
exmnations and tests specified in Table VI In the order shown.

All specimens will be subjected to the examinations and tests of

103
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=z; he sec l-s e wal then be di.aed e :o
ass~ow In 71-ble V-4 an-d s!a&11 be su.ected !o 1-11e exami-

7ad.sC1 nd 'tet for their partcalax

Tabla %r. Qa~U caztic inspectcn

' Recrirmelt Metlxx i
Exanmination or test paruartp par irsph

Group I (all specimens)

Grow U (/..7 specliens)

Gw m eo.7 ecimens)

Group IV (15 spectmens)
Nigh amd low temperature
Life 3.18 4.6.15.1
TermIRAL smagth

4. MR Mf. faiures. No failures are pe-nritted in test group IV.
FFailreof an tnvdual relay in one or more tests of a testg roup

will be conside.-ed as a single failure.

t k 4 Q Ifaion. Gang of uaicato ial y he mana.,achrer for a failure-rate leve of I percent for 1 000 operations. *

4.5.1 Acceptance Inspection. Accepta inspection shal consist

of groups A and B. A copy of the test ata for groups A and B sll
be certified by a responsible company official of the manufactnrer I
and forwarded to the purchaser for each lot shipped.

4.5.1.1 pectlo An Inspection lot shall consist of relays of
a single style assembled during the week.

4.5.1.2 Group B inspection. Group B Inspection shAl consist of
the test specIfied In Table VII.

Table VIr. B fnspeittc

Test Requirement parraph Method paragraph I
Life 3.18 4.5.15.2

I • -
104
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* 4. 5.. 3 Sele *"4-n cf sni.For grouap B trse Iothe smmpie
shall cen-sist ef SS5 relys selected randomly from th1e week's pro-
ductica.

4.5.2 Fiilure-rate teticn. D"'e W'41~e-rste level shall
be basecd paa dam. f= completed 14ife tests. Life bests an every

~rdcticn ' t ttat %,s be6en submitted f~r acceptance inspectioa
shall be incbuded. Flilure rites sball be computed at t!he 90-per-
cent -cmfiience le-.ft, with -ert!!qcatio= sLt 1, 0. 1, 0. 01, and
0.,01 percent per 11 , CCV eperations.

4. 6 Metbods of e zfratcr azd test.

C.6.15 Life.

shall be subjected to Lt-- operating -imltage specified at rated contact

with respect to lmpedimce of the voltage source and surges produced
In relay colls. 72s test and the measurements (see 3.18) shall be

and pickup and dropout voltage (or currult) shall be made at intervals
of 25, 000 ±5,000D operations. The relays shall be monitored for
grow malfunxcn, and faiures detected at the measurement interval
shall be assumed to have faied at the midpoint operation between f
measurements. -

4.6.15.2 Accectance nsoection. The life test shall be conducted as
*specffedin4.8.l5.1. The sequental test plan of Figure /-7 shall be

used for acceptance. Each lot shall be retained untilcoriplit-Ion of
Its test. For the test plot fallin into fth n-dedisim area between
the accept and reject lines of Figure 117, the lot may be shipped If the
plot falls between the accept line and line A. 3f four samples are
tested witho~ut a decision, all unshipped lots shall be accepted if there
are 9 or fewer faluares and rejected if there are 10 or more Maiures.

4.6.15.3 Failure-rate insoecto.. In oerto establish faiure-rate
* every 10 acceptance-Inspection, samples shall be raixiowly selected

fraddlitlocal testng of 900, 000 operatdons. 'lbe tet and measure-
men~ts shall be conducted at the mammtemperaue of the appli-
cable range, with measurements (see 3.18) at increments of 100, 000
!15, 000 operations. In order to establish a failre-rate level of
0. 001 percent In 10, 000 operations, each acceptance-Lnspection sam -
ple shall be subjected to an additionai test of 900,000 operations after
the completion of the acceptance-Inspection life test.

4.6.15.4 Certification. At the completion of three failure-rate-tn-
spection life -tests, the manutcture shall submit test records to the
qualifying agency to substantiate that the faiure rate does not exceed
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the establi sbed level of 1 percent cr 0- 1 percent in 10, 000 operdtons
based an the 90-percent confidewe-Umit comptation. Bvtz been
certified for failure te of 0. 1 percent in 10, 000 operations, the
man actiaer shell have the cptlon of establishing & level of 0. 01 per-
cent in 10, 000 opertlom, based ca six consecutive fzre-rae-L-
spectIon life tests. DHavin been certifled for a failure rate of .01
percent in 10, 000 cperiatiis, the =arnfactarer shall have the cpaon
of esbWshing a failure rate of 0. COI percent in 10, 000 c.eratlcrs,
based on M0 cosec'fie fai--- e- ns-ecn alfe tests, as sped-
fled in 4. . 15.3.

4.8.15.5 Correction of ftnure-rate level. Te establisbed failure-
rate level after tndtala certfcatbon l be subject to recertification
at a corrected level on completton of each Wllare-rte-nspection life
test, if the z :mpkted falure rate for the prevos 3, 6, or 7 tests
eeeeds the respective estiVb",ed rae. Failure to meet the main-
tacturer's estsblshed fallure-.-ate level wil reslt in corrected cer-
ttficaion of established falure-rate level at a bdgber level or removal
from the apprved sources of supply for qualified electrn pats
list.

ii
1f

*
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S. ELECTRON-TUEK SPECiICATION SEEMS

The information on electron-tube specfitIcn sheets pre-
sented in this section is t offered as an example of de-
sirable format but is intended primarily to indicate, with
the least possible confusion, the procedure for addin
reliability requirements.

NOTE

Your attention is invited to the note on page 43 (section 4) of
this volume concerning the use of prototype specifications
(in this case, the electron-tube speciflcatlea sheets Included
herein) an 'Use"-test sampling plans.
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MIL-E-l!

1. This value Is for operation under fixed bias conditions. W Ith cathode bias, I'g
may be 0.25 megohzm maximum far high- reliability oporaticii and 1.0 megohm for
normal operation.

2. Variables Samupling Procedure: See 4.1.1.7, 3IL-E-1.

3. Tie lkto W, g to 21r,and lpto 2p.

4. The AQL for the combined defectives for attributes in Measurements, Acceptance
Tests, Part 1, exachudlug inoperatives and mehanical, shall be 1 percent. A tawehaving on* or more defects shall be counted as one defective. MIL-STD-105,
hnapetion Level IL, shall apply.

5. Test each Unit separately.

6. Test each unit separately, with normal test-conditionk voltages applied to the apposite
7. Tubes shall be tested for continuity of all possible circuits, including shell, base,

m e.eve, shield, and duplicate pin connections to sth suel ed for shorts
beae t e el n or b the electo base pin

and for air leaks.
During both continuity Nd shorts testing the tube under test shall be tapped at least
three tLmes In eachof two planes 90to 1 uapatzwith te r, whichshallbe
Tested to give an Impulse of appr mately one-half sine wave of 300-t50 micro-secondse duration, as measured 10 percent from the base, ad having a minimum

averges eamp itud seqialnt tGpakaclrtinfry.l adlrgrtbs

Durintappin th u t hll wbth nsupported only by a socket and light finger or softcushioned mechinical pressure on the dome at the bulb. The finger or mechanical
pressure on the dome of the bulb shall be used only when necessary to prevent the

I " I7.tubes sfrom etsd cominnuout of tesct dall be oiappitts nit esneligibse,
bsslresin t shiaeld m ulcat e tpi o tecto bulb.aeeecrd; o hot

The tap blows shall be delivered to the tube approximately two-thirds up on tbe I

satd for ighltks

The tapper impulse shall be measured with a Gulton Mfg. Co. type A-305 accelerom-
dter, mone - in a standard production-type (replaceable cap and clips) T5-1/2
socket and having no other support. The tap blows shall be delivered to the accel-
erometar at the appromate midpoint of its seated height and In a direction parallel
to the plane of maximum sensitivity o the accelerometer. The output of the accel-
erometer shall be coupled through a cathode follower and low-pass filter-amplifier
combdmaetiz tl a suitable calibrated oscilloscope. The low-pass filter shall have aminimum high-freutncy cutoff at 5M cycles er second. The Gulton KA-1 test
set an 5-k filter position possesses appropriate characteristics.

The short-indicator sensitivity, between adjacent elements, shall be defined an an
equivalent resistance which persists for a perlcd of time in excess of that determined
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by a limiting cumv ot resistance, versus time duration passing thrug the following

Permanent ahort 0,000 ohms
500 microecns 500, 000 ohms
100 microeconds 100, 000 ohms
00microecod 1, 000 ohms

Temaximum voltage between aent elements during sborts teat shall be TO Vdc,
and the minimum shall be 20 Vdc.

7Ue tube under teat shall be connected to the shorts test equipment wt elements In
itmc for stogl- Wxw4o t b uth Ilk. elements in the sections Ot a mulitectlon

tube may he paralleed provided that the mechanical assembly of the tube tractur,
Ins mh that the pemibilty at a short das to saction-to-section crossover jumpers is

Tales that give =n todication of one or more o( the following shall be rejected as

(a) Either a paruasmat or tap short at any time during the tapptag proc ohAe
(b) Any om CIrcitt
(e) Air leek, sedatined by 4.T.60, bMil--.

8.Trcoduance (2)is the areent changein ~ -(1) ofan individual
tobe rewitin from the change In Zt.

9. Prior to th" test, tbe shall be preheated aminimuam of 5 minutes with all sectionsr

Tedat in 3 secns atear prelaeattog. Grid emission shall he the last too per-
formed =n the sample selected for the Grid Emission Test.

V c Ib MA P4/g
T Vdc Wde ohm mgh

on a VU meter usng a rejection Imit of 5 VU. Are VU is the metor deflection
obtained tstny-etae output of 3 mwfrom tamszplifier.

11- The rejection level shall he set at the VU meter reading obtained during calibration.

12L The gri to drives with a puls voltage s follows: eh=+40 V; prr a1000;
tp a310 us; tr z"1pm; tf =<I jas (ag,, shall be defined as the instantaneous peek
voltnge between the g"i ad the nsgtlve end of the caod resistor). Peak cathode
awra shall he mesared by mews ot a high-Impedewe osclloscope or euivalent
device connected scross a cathode resistor of 1. 0 ohm. Preheat It Vf - 12.60 V for
5 minutes; no other voltages applied.

13. This teat shall be amonctd on the Initial lot and thereafter on a lot aproimately
every 30 days. Owe a lot has passed, the 30-day rule shall 3pply. In the event
of Wo failure, the lot shall he rejected and tLe succeeding lots shall be subjected to
this tat unt1 a lit passes. MIL-STD-105, sample size code letter F, shall apply.



14. Destructive tets: Tubes subjected to the followin destructive tests ore not to be
accepted under this spectf Iattow

4.9.20.5 Shock
4. 9.20.6 FatWgu
4.11.7 Neater-Cycllng Life Teat
4 .11.5 Ztermitttut life Test
-- Interface Life Toe

15. A grid resito~r of 0. 1 megob. shall be added; however, this resistor shall not be
used when a thyratroa-type short indiator is employed.

16. Acceptancea satapitg procedure shel be in accords is with 20. 2. 6, Ap~pendix C,
MIL-I-.

17. Glass Strain Procedure: All tabs* suectd to this too shal have bees safled a
minimum of 48 lm prio to , I I Ctg thi test. All tabes shell be at room
temperature. 7Thentize tube shall be Immersed to woter at aot ls" than 9TOC for
15 secoads and immediately therecite Immersed in water at not ams, than SOC for

$ 5 seconds. %Ue volum of water efHel be large nsoem tha the water temperature
will not be appreciably afected by the teat. The bolder shall be in accordsa with
Dr awtog 924"-AM, and the tubes shel he Immersed quickly. The tum bes all be so
placed in the nwe tba n contact to no"e with the contaut vessel nor shall the
tAe contact euch other. After the 5-scand submer1i1, pseod, the tubes shel be

remo0e. and allowed toreturn tozroo tounperature aawooden surface. Attar
adyb raete rom eimeatr fo ar aeehe (rat 48 -N-, t.76) lectrcall ejsectsd
adreject at otevidercatr fr lal (erd. ci1 4. hors the tube hcal ejsects,
other than Imperatives, may be used In the performance at this test.

18. Th. no-load to stesidy-state full-load regulation at the hester voltge supply shl be
1 . s~ot more thea 2.0 perc. This taot salbemae.on alot-by-lot bais. A failure

or datec shall consist at an opost heater, opes cathode circuit, heater-cathode short,
or heater-cathode 1e~a curre ta exmes of the specified hester-cycbWg Ite-test
said point limit. .

19. A stability check shall be nedes by rIg Intermittent Life Test first sample at
2 hours and at 20 hoors for tRensht-0c (1). Tubes shall be within limits
spectIfied

20. The Rigk Reliability Life Test shall he conducted for 1000 hours under the specified
conditions. Tbs pzrcedr shall be an follows.

(a) Life-test samples shall he selected from a lot at random In such a mn-or
as to he representative of the lot. If such selection results in a sample
conatng tubes which are outside the inMita specification shest limits for
the relevant ife-test an-poin characteristics, suh tubes shall be re-
placed by randomly selected acceptable tbse.

(b) The following single sampling plan shall be used:

sample size a - so
Accptance imtsx c - 2
T = 1000 hamr

This plan asse an Acceptable Failure Ret.e (AYR) at 1 percent per 1000
hours with a 5-percent prodscors risk and a flujectables Filure Rae
(BIN) of percent per 1000 hours with a 10-percent consumers risk
(90percent coi~ence level).
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MIL-E-l.

Th failure rate to be expected ut any reasonable applicat5m will be
much lees (possibly a factor of 10) than the RFR. because a manufa,-
tarer must produce a produc of much higber quality in order to pass
a reasonable proportoa co his submitted Ios

(c) Early release I a lot is permissible at %Q boars, prc:ded that the
three previous lots were acceptable at IM0 hors (n = 20. c = 2) and
thecurre t lot is a ble , at 500 boars (a= 80, c=1, T= 00).
The test, however, shall be conttnued to competion (10= hours).

(d) Ttbes from the liffe-test sample may b- returned to the lt at the cot-
clusiom of the 1000-boar test, provided that they meet all the initial-
attributes limits of Measurements Acceptance Tests, Part , plur
leakage 4.S. 1.

1. Both grid current and plate current 3haU be read under the Mgh Reltbility Life
Test conditioas and may be read on the lIfe-test rack. Td.s that fjul to read
within specified limits owing to my abnormality (shorts, opens, leakage, low
emission, etc.) shall be considered rejects.

2L kiermittent Life Tess

(a) The Intermittent Life Test procedre shall be ts accordance wilk 4.11. 3. l(c)
and Appendix C of MIL-E-1, ecept that early release is modred per (b)
below. Also, all Intermitten Life Teat samples mast be csttied to 1000
hour". C

(b) Rarly release of a lot is permissible at 500 hurs, provided tt the three
previous lots were acceptable at 1000 hours, the curreat lot is acceptablea - t 500 boars, and at least 0 tua rep% seating reua proaco

extended to 2000 Nours In the last 6 months' period have met the 1000-hour

ife-test end points at 2000 hoors

() The Variables Control shall consis of two tests, both made =n Se- (1) test
for change of average and (2) test for dispersi. These tests are made on
the first sample (n a 20) as follows:

(1) Test for change of average: Calculate the average trsn dctance
(1) at zero and reading period (500 or 1000 hobrs). Take the difference
of these two averages, divide by the average at zero hrs, mud ml-
tiply by 100. This gives the percent change of average basconductance

'(1). Zither the arithmetwc mean or the median may be used as average
*1 for this test.

( (2) Test for dIqIerston The procedure shall be as follows, wIng either
Method A or B:

! Method A (using the avertsge range):

(a.) Divide the 20-tibe sample into 4 groups of 5 ems each.
Meth Determine the range, A a each g for d e.

(b.) Compute the averagse R viles, N Is O' W to or les

than the AID, accept Sm for lot dispersion.

Method B (using the quat-range):

Arrange 20 measurements ini order of magnitude, flad the dif-
fermuce betweea the second ;nd nineteenth measurement of the

'I I
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MiL- K-Ii/

sample so arm i s is the qwai- rwe (QR2) of a sample
ad 0. Multiply ts qaml-rawe by 0. 80; if QR multiplied by
0. 80 is equal to or is" tha ALD, accept So for lot dispersion.

23. Envelope temperature is deiined as the bigbes teperature indicated when using
a thermocouple c 40 S or smaller dianwer elems welded to a ringo .025-
inch diameter phosplor bra ue in cont vith the envelope. The envelope-temper-
ature requtrement will be satisfied if a tbe, havin- bogl I L(t5 uder normal
test conditions, is determined to operate at minimum specified temperature at any
position on the life-test rack.

24. Order for Evaluation of Life-Test Defects See 4.11.3. 1.2, MIL-E-l.

25. Am inperattve, as referenced in life test, is derined as a tabe havi eon or more
o ithe fotloving defect discontinuity (ret. nte , eept that tube shall tbe
tapped), permanent short (rdf. note 7, exept that tube shall not be tapped), air
leaks (rd. MIL-E-l, 4.7.6).

26. The life-test sample shall consist of 20 tubes, ad ot more than one tube failure

shall be permitted. In the event of rejection of the first sLple, owing to failure
, co more than one tube, a second sample of 40 es shall be selected from the lot.

Acceptance shall than be based on the combined first a second samples. The
total tube failures from the combined first and se=samples shall not exceed
three. A life-test defect is ddined as a failure to meet the life-test end-point
limits as specified in the tube specification sheet. no lIfe-test simple shall be
read atzero hours and 500 hours (plus 4bours, minu 24 bours).

27. Preheat spproximately 5 minutes prior to testing, using either Ef = 11.4 V (heaters
in series) or El - 5.1 V (beaters in parallel), other electrodes disconnected. No
oter test shall be made from the stax af the terface Life Test until after the
measurement of the end-point characteristic followin completion of the indicated
minimum number of life-test hours.

28. The value of interface resnlstane shall be measured in the standard test circuit, IDrvin #248-JAN. As an alternative, a test method known to correlate with the

method and conditions specified in this specification sheet may be utilized.

•9. The minimum sample size shall be as specified in the following table. Use the
AQL and inspection level specified for each indtridual test item to determine the

minimum sample size code letter.

AQL Inspection Maximum Minimum sample

M ~ level LTPD V sine*
0.4 11 3.5 Code L
2.5 I 12.9 Code I
2.5 LA 14.5 Code H
6.5 LB 24.8 CodeG

30. Reference specification shall be of the issme in effect on the date of invitation forbid. i

31. Life-tes survival data shall be kept on all lots, and when 5 successive samples
of 80 each haye shown no more than 2 failures out of the total of 400. the mam-
facturer :an qualify as a supplier under the next higher level of reliability. Refer
to specification sheet 5814A-2.

%Tls provides improved lot quality assurance for initial test items by requiring laer i
minimum sample sizes.



General nonte

(1) Each tube shall be marked with a lot-Wdentflctiom symbol, letter or figure,
so that tubs of a gtift let may be identified. A lot shall be ddeited as spect-
fied In the spplicable section of MMl- R- ID.

(2) A summary of the manufacturers cortormance data for Initila Acetace,
Intexmtttut Life, ed Nigh RelltWty Life Tests, indicatig compliance with
the specified accoptance requiremeot for esch lot represented in the shipmmt4
it be certified by a responsible member at the tub-minfactaring concern
and supplied to the psrchawe.

(3) On* complet set at tattial-test: and life-test data for one acapteble lot shal
be sbItted to the quallfyit agency, during ech calenar yeer in vwhch the
tobe, type is p -1 ced an verification of the ma-nfacturer'a contned can-
foruance to the qmllfcstion requiremeasn

(4) For circuit design ad appItcation purpoes, the user ts referred to
NL-NB13-211, in which the corresponding data shee coubta operaton and
performance parameter not normally a part ct an accapbw*c specificaiom
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NOTES

1.This value ts for coprstlcs under fixed bis conditions. With cathode Ws*, lFgg
may be 0. 25 wepohn maximum for high- reliability operation and 1. 0 megohm for
normal operation.

2. Vartablee; Sampling Procdur: See 4. 1. 1. T, iK.

3. Tie ko 21gto 2g;ad lp to 2.

4. The AQL for the combined defectives for attribtes in Memsrements Acceptine
Tests, Part 1, exluding toporatives sand mocka-ica, shall be 1 percent. A tabs
having one or more defects shall be counted as one dofeottie. IL-MV-OS,
bapection Level a, shall apply.

5. Tes ack unit aeparately.

-' I 6. Tedt each uit seperatoly witnormal tet-coomlltiom voltoqes pied to doe Ippet
* I auction.

1. Tube shall be tested for continuity of all possible circuits, laclin *hell, boe.
bae slows shield and dulicate pin cnnections to the seine electrode; for shat
betwen the tubs elements or between the elements andl the am-conction base plns
and for air leaks.

Dring both continity and shoarts testing, the be under test shall he toped at
leas thre times In each of two planes W to 1l0p saet with a taper which shall
be s4usd to give an impulse of approximately one-bel aim waga 30Q±50 micro-

sec d destk, as mesured 10 perent from the base, and having aL MinUi
avrage Amplitude eydvaau to 800G pook acceleration for TS-1/2 and larger tubes.

Durng oping te tbeshell be supported only by a sockst and Ugfte or soft
* cush"ioned mechanical pressre om the dome at the bulb. The flnger or ueckmics

tube from coming out of V-9 sachet aid shall be so applied that it afers negligible
ressue co ltera otinateeo of the bulb.salb sdcl hi eayt rv h

The tap blows; skl be delivere to the tubs appcozima-ey two- thirds up an the

Tetapper Unpulse shall be measured with a (halton Mg. Co. typ A-305 aced-

15-1/2 soctand hving o other o rt The top blows sall be delivered to
the acceleranster at the approaxintate midpotat of tts seated bright and In a dire-
tics parallel to the plane of maaximum smstivty o h ceeoee.Teotu
of the accelerometer shall be coupled through a cathode follower ad low-pss fitter-
ampIffier combinai to a suitable calibrated oscilloscope. The low-pans filter
shall hae" a minimum high-frequency cutoff at 5ME cycles per seccud. The
Gultiin IA-1 test sed on 5-ke filter position possesses appropriate characteristics.

The short-indicator sensitivity, between a4acent elemnts, shall b eie sa
squivalat resistance that persists for a period of timo In axes" oe that detoruabed
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by a limiting curve of resistance versus time duration passing through the follow-
ing points:

Duration sensitivit 7

Permanen -hort 600. 000 ohms
500 tatcrosecoads 500, 00 ohms500 microseconds 500, 000 ohms

60 microseconds 1, 000 ohms

The maximum voltag between adjacent elements uring shorts test shall be 70 Vdc,
and the minumn shall be 20 Vdc.

The tube uar test shall be connected to the shorts test equipment with elements
in sequence for single-section tubes, but like elements in the sections f a multi-
section tube may be paralleled, provlding that the mechanical assembly of the tube
structure is seh that the possibility of a short due to section-to-section crossover
jumpers is rete.

Tubes that gve an indication of one or more of the following shall be rejected ats! Inoperable:,

(a) E a permanent or tap short at any time during the tapping procedure
(b) Anyopaa circuit
(c) Air Waks, as detined by 4.7.6, MIL-E-1.

8. Transcodu'c mes (2) ia the percent change in transconductance (1) of an individual~~tube zvlUnl from the change in Ef.

9. Prior to too tubes shall be preheated a minimum of 5 miates wt all sec-
tions operating at the conditions indicated belov. Three-minute teat is not per-

tmied. Teat within 3 seconds after preheatL. Gridemtsston shall be the last
test performed on the sample selected for the Grid Emission Test.

Ef Xe b Rk/k g/g"
V Tdc Vdc ohm megohm
15.0 -4.5 250 0 0.5

10. In addition to the rejection criteria of 4.10. 3.1, MIL-E-1, the output shall be read
on a VU meter using a rejection limit of 5 VU. Five VU is the meter deflection
obtained with a steady-state output of 3 mw from the amplifier.

11. The rejection level shall be set at the VU meter reading obtained during calibration.

12. The grid is driven with &pulse voltage as follows: egk = +40 V; prr = 1000;
tp = 10 as; tr =<lpa; tf =411ts (egk shall be defined a the instantaneous peak
voltage between the grid and the negative end of the cathode resistor). Peak
cathode currenv shall be measured by means of a high-impedance oscilloscope or
equivalent device connected across a cathode resistor of 1. 0 ohm. Preheat at
Ef = 12.6 V for 5 minutes; no other voltages applied.

13. This test shall be conducted on the initial lot and thereafter on a lot approximately
every 30 days. Once a lot has pused, the 30-day rule shall apply. In the event
of lot failure, the lot shall be rejected and the succeeding lots shall be subjected to
this test until a lot passes. MIL-STD-105, sample size code letter F, shall apply.
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14. Destructive Tests: Tubes subjected to the followlng destructive tests are not to be
accepted under this specification:

4.9.20.5 Shock
4.9.20.6 Fatigue
4.11.7 Heater-Cycling Life Test
4.11.5 Intermittent Life Test
-- Interface Life Test

15. A grid resistor of 0. 1 megohm shall be added; however, this resistor shall not be
used when a thyratron-type short indicator is employed.

16. Acceptance sampling procedure shall be In accordance with 20.2.6, Appendix C,
~MIL-S-1.

17. Glass Strain Procedure: All tubes subjected to this test shall have been sealed a
minimum af 48 hours prior to conducting this test. All tubes shall be at room

• temperature. The entire tube shall be immersed in water at not less than 970C
for 15 secoands and immediately thereafter immersed in water at not more than
5SOC for 5 seconds. The volume of water shall be large enough that the water
temperture will not be appreciably affected by the test. The bolder shall be
so placed in the water that no contact is mad* with the containing vessel, nor shall
the tubes contact each other. After the 5-second Immersion period, the tubes
shall be removed and allowed to return to room temperature on a wooden surface.
Ate, drying at room temperature for a period of 48 hours, the tubes shall be in-
spected and rejected on evidence of air leaks (ref. MIL-E-1, 4.7. 6). Electrical
rejects, other than noperative, may be usad in the performance of this test.

18. The no-loed to steady-state full-load regulation of the heater voltage supply shall
be not more than 3.0 percent. This test shall be made on a lot-by-lot basis. A
failure or defect shall consist of an open heater, open cathode circuit, heater-
cathode short, or heater-cathode leakage current in excess of the specified
bater cycling liffe-test end-point limit.

19. A stability check shall be made by reading Intermittent Life Test first sample at
2 hous and at 20 hours for transconductance (1). Tubes shall be witnin limits
specified.

20. The High Reliblity Life Test shall be conducted for 1000 hours under the specified
condttom. The procedure shall be as follows:

(a) Life-tst samples shall be selected from a lot at random in such a manner as
to be representative of the lot. If such selection results in a sample contain-
Ing tubes that are outside the initial specification sheet limits for the relevant
life-te end-point characteristics, such tubes shall be replaced by randomly
selected acceptable tubes.

(b) The following single sampling plan shall be used:

Sample size n = 400II
Acceptance number c = 2
T - 1000 hours

This plan asures an APR of 0.2 percent per 1000 hours with a 5-percent
producer's risk and an RFR of 1.4 percent per 1000 hours with a 10-percent
consumer's risk (90-percent confidence level)
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Thbe faluare rate to .oe 4zactod in any ivaa~o ap plictim will be much les
(possiby a fattor of 10) tha the RPR, IeP -se a manoeeturr must prode
aptocc of much higher qusllty in order topae a reasonable proportion of
his bmttsed lots.

Wc Zarty release of a lo isa permisile at 500 hours, provided that the thr
preotous lots were acceptable at 1000 boean (a a 400, c -2) and the cemrt
lot to mceptable at SW0 bmr (n 400, c= 1, T a 500). The towt, however,
shall be continued to coomplation (1000 boorn).

(d) 7Ue total qoantity at tabe to be Iftoo ta~d er hlgb-rellatllty coditions
fot qua~lcatlon purpose may camsist either at a single umile of 400 fro
am lot or the accumoulated dta from five secesulvte saimple. of 80 -e e, ach
as hung as they total two Wolre or les ou of 400.

(0) Tumbes frout the life-teat unapt. may he returned to the lot at the conclusiom
of the 1000- boor teot, prowided that they met all the initial attribues limits
Lf Mommaroeads Acceptance Teats, Paft 1, plow lewkage 4.8. 1.

21. Both grid cartent and plate cu.m ahell be roed under the Hfgh ReIWMi*t Life
Tedt Conditions and may be reed on the Ite-test rack. Tubes t* fail to reed
within speified limts owing lo any abnormality (Aborta, opens leekage, law

(a) Te osCc ssLifeamT~ed rcadmsa b nacrdneet 4.11. 3. 1(c)

an Appmndi 0 Of MIL-3-l, oncept thteryrls onmdl led per()
bdw ads th e rMttft We Test dmM sampling plan require arfirst

simple (mi) ol 40 tube sod a secn samploe, fncsay of so tabse.
All htermttem Life Tedt mvple mst be cotined to 1000 bmrs.

(b) Zarly release of a lo Is perulgasll at 500 hours, prorided that the three V
prelos Ids were swq"Wbe at 1000 hors, the current lot ts acceptabl, at
NO hours, an at les 20 ink rep 1 1 F C regular prouctli amaed to
300 hours in the log I mouhs' period bae" met the 1000-our lie-t et 

pont at 2000 hours.
(c) Tb* Variables Control shell consist of two tests, both masde cm Sm: (1) teat

for change of aegeand (2) test for dispersion. These tests are mode on
~ I the first s m 40) as follows:

(1) Toe for changeof alieege: Calculsate eaver booage Z- '- (!)I a~tunroand ren'Ing period (500or 1000 boors). Take the dtfferce of
these two averages, divide by the average at zero hours, and multtpty
by 100. Thls gStm the pasc chopg of average truncndwtae *(I).

ZIther the arfthmetic mem or the median may be used as averae for
twa tost.

(2) Test for dispersion: The procedure shall be as follows, using either
MsthAd Aor B:

Method A (=ting the avrage range):

ia)Divide the 40-tube sampW. .a 8.o groups at 5 tubes each.
Determine the rang B, of eacb group for tranecoactuce.

C4,. Con~ate the average R values, X If Tim equal to or less
tha the MLD, acep Sm for lot d~mperso.



Methd 83 (vatog the good- rwr*

Arrange 40 mosarment in ardar of manitude, find the differoe
betws the third and tbtrt"-ugkh measareaes of the sample so
arranged. This Is the qmm .xze (QN~ at a samoteof 40. Maul-
plythsqA&-zog by.TM VQR3 wult1pIdbyO.?6tsneqeeto
or lowe then the AID. accept Sm for lot dLspersxon.

23. Envelope temperature in datined as the I II tompezatars indicated when "ftn a
t Arlepe oe NO War smaller dlmetee elements weldad to a ring of 0.025-
lac~dameerphosphor bromie to, contact wth the euvetpe. martiopetempersaur

requiremente will be satied if a toa, havn bogl. lb L*M mer onrmal test
condton, In datermisd to operate at mhimem specifli toureiure at any
position OR the lti-t rack

24. Ordr for Rai on at oLife-TestDtects: 9ee4.1.. 1. % IIE-E-1.

25. An tlmoert~w, s referenced iIN&if teat, to dattod as & A lb htog one or emre
at the following deted.: dlSCcURRIlty (ret. note 7, except tha the tube shell no
be toped). permanent shot: (rot. noe 7, m d tat the taei shall no be tsppel),11 air leeks (rot. EL-K-i, 4.T.0).

26- The life-tat saMpeW shall consit Of 20 tda, an not more tha one tabe filure
Shal be permitted. IR the eye of reje-ct1 , of the first sare owig to failure of
moae than ane tabe, a - ,cI sample of 40 tubs shall be sected from the cLo.
Acceptance shall than be baued an the combined first and second sample*. TheI total tabe failures fron the combined firat and secnd samplee shll got oned
three. A Wef-teat doata.;a datmd "n a faglur to meet the Ite-ted ad-point
limits an ppecifd in the tube specfic*os sheet The life-test sample sall, be
read at son bars nd 500 boom Wals 43 hors, minus 24 hors).

7-Proedea qirOzlmiY 5 mledee Prior to t1m11g, usin eiter It 11. 4 V
(baters In serte) or Z! - $- 7 V(heaters In parallel), other eerodee discos-
nectd. No other tag shell be made from the start of the ksdec Life Tea toiHafter the measuementatfthe sd-potntcharateuitic fo~lowbg coeopletioa of tin

2.The asa nefc eitnesalb esrdi h tsodts circuit,
Drawing #241-JAN. An -n afteredive, a teat method knows to cosrehite with the
method ad conition Specifiled in thin specification, sheet m=y be utiliued

*3.The misimuza sample size WWal be an specified in the table below. Use the AQL
tum ample size code letter.

A bapection Maximum "aMum sauepla,

0.4 11 3.5 Code L
2.5 1U 14.5 Code 9

6.5 US 24.8 CbdeG0

30. Rs%-0@specificutions S eofteisu nefectoni&dtofnrtefr
bid.

*This provides improved lot ualysurnefrInitial-test Iesby requirinlge
minimum sample sizes.



31. Life-test survivul data shal te kept on all lota, adi wtpn 10 successtre samples
of 400 each have shown no more than 2 failume out a th* tctal of 4000, the
manatrer cast qualify under the nex higher lm*s of reliability. Mataining
qualiftcattom requires no more thsa 2 failures out of thelaes 10 lots, as each zew
lot is added and the earliest one deleted. Refer to specflicaicia sheet 5914A-3
(APR 0. 0 RFR 0. 1% per 1000 hours). (An exa~pie, of this sheet is not included
in this report.)

General voe*:

(1) Each tube shall be marked 'with a lot-ldeatifict symboA, letter or figure,
so that tubes of a given lot may be identifted. A lot sball be daitned as speci-
fled in the applicable section of HILE-1D.

(2) A summary of the manmfaturexes conformance dWAa for Wntial Acceptance.
Baterzatttent Life, and High Reliability Life Tev . indicatin comipliance with
the specified aceptance requirements for each lot represetted in the shipm~ent
mcust be certified by a responsible member of the Ute-manufszzur~in concern
and supplied to the purchaser.

(3) CQk* complete set of initial-test and ife-test daft for owe acceptable lot shall
be aubmitted to the qualifying aency, durt-g each calendsr year in which the
tube type is produced, as verification of the manufacturer's continued con-
formance to the qualification requiremenit.

(4) For circuit design and application purposes, the user is refoirred to
MIL-UNEK-2i1, to which the corresponding daft sheet contains operation and
performance parameters not normally a part of as acceptanc specification.


